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NAVY TO BUILD "OCTOPUS" TYPE OF SUBMABINE. 

The submarine torpedo-boat board, which recently 
conducted a series of tests of submarine boats, has 
decided unanimously in favor of the superiority of the 
"Octopus" type. This view is indorsed by tb,e Board 
on Construction, and is approved by Secretary Met- 
calf of the Navy. In agreement with the report, the 
award of $3,000,000 authorized by Congress at its re- 
cent session for the purchase of submarine boats, will 
be made to the Electric Boat Company of this city. 
The competition upon which Congress decided, . when 
it made an appropriation two years ago of $1,000,000 
for submarine boats, was recently concluded off New- 
port. This original appropriation was increased, at 
the recommendation of the President to the last Con- 
gress, to $3,000,000, and the time fixed for holding the 
test was limited to the 29th of May of this year. Al- 
though the details of the report have not been given 
out, it is known that the "Octopus" was considered to 
have outclassed her competitors on all essential points. 
She was considerably faster both at the surface and 
in the submerged condition; showed better ability to 
maintain a constant level of submergence; and devel- 
oped at least equal structural strength when sunk in 
great depths of water. 



ELECTBIC POWEB PLANTS ABE BESPONSIBLE. 
After a contest in; the courts which has lasted for 
seven years* it has been decided by the Appellate Divi- 
sion that the responsibility for fires resulting from 
defective wiring and insulation rests upon the electric 
power companies. The legal contest which has just 
been ended- was begun in February, 1900,, when an 
insurance company brought suit against the New York 
Edison Company as being responsible for the burning 
Of a block of. buildings at Third Avenue and 190th 
Street in this city, the claim being made that the fire 
was caused by improper insulation, in this particular 
case, nine insurance companies paid a loss of $100,000 
On the fire; and, subsequently, sued the Edison Com- 
pany. The first action was brought by the German- 
American Insurance Company, which won in the Ap- 
pellate Division, and later in the Court of Appeals. 
The Edison- Company was not satisfied to let the mat- 
ter rest, and brought suit, against the insurance com- 
panies, which, however, obtained a favorable decision. 
The testimony given at the trials proved . that the 
wires had been put up on the building which was 
turned .down, without the consent of the owner and 
In a negligent and reekless manner. It is .estimated 
that there, are in the United. States damages every year 
amounting to about $25,000,000, due to defective elec- 
trical construction arid insulation. Henceforth the 
lesponsibility for this., will be laid upon the electric 
Companies; instead of falling as hitherto on the insur- 
ance companies. 



THE STEEL BAIL PROBLEM. 
The agitation over the steel-rail scandal promises to 
fcear fruit. A conference was recently held at the 
Offices of the Steel Trust, at which were present repre-. 
sentatives of the steel companies and of every impor- 
tant railroad in the country; and at the close of the 
conference the chairman of the trust, who presided 
iX the meeting, announced that an agreement would 
he feached which would be satisfactory to the public. 
Although no official report of the conference has been 
issued, it is understood that the steel companies ex- 
pressed their willingness to make a rail that would 
come up to the requirements of the railroads, provided 



that the railroads would pay five dollars a ton more 
for the rails; or thirty -three dollars in place of the 
present price of twenty-eight dollars per ton. It was 
generally recognized that a change is necessary in 
the shape of the rail, and it is probable that the stan- 
dard type adopted will contain considerably more 
metal in the base, with a view to securing a more even 
distribution of temperature in the various portions of 
the rail during the process of rolling, and also of pro- 
viding a rail that will be better able to withstand the 
reverse bending stresses which occur at all times and, 
particularly, during the frosts of the winter months. 
Now that the manufacturers and the railroads have 
got together, and strong committees representative of 
each are engaged in a joint and friendly investigation 
of the subject, the public has some assurance that the 
future output of the rail mills will be more reliable, 
even if more costly, than that which has characterized 
the past few years. The question of price is one that 
does not concern the general public, which merely de- 
mands that railroad travel shall be made safe again; 
but we understand? that the leading railroads have 
expressed their willingness to pay a higher price if 
they can only secure. a thoroughly reliable rail. 



CONTBACT AWABDED FOB TWO " DREADNOUGHTS." 

The .awarding of the ' contracts for the two 20,000- 
ton battleships marks the beginning of a new era in 
the history of naval construction in the United States. 
It is true that the "South Carolina" and "Michigan," 
now under construction, embody the characteristic 
feature of the new type to the extent that they are 
armed exclusively with the 12-inch gun, of which each 
vessel carries eight. But the appropriation for these 
two ships, and their size, was determined by Congress 
before the one-caliber-all-big-gun battleship had been 
accepted as the type of the future; and .hence, they 
are not strictly representative of the class. The new 
ships, however, are purely of the "Dreadnought" type, 
all the elements of their design being subordinated to 
their definite duty of carrying into battle the largest 
possible number of 12-inch guns. Of these each ship 
will carry ten, disposed in five separate turrets. It 
has ever been the aim of the naval constructor so to 
mount the guns that each one of them shall be able to 
cover the widest possible arc of the horizon, and do 
so without interfering with the training of the other 
guns, that is, without masking them or being itself 
masked. It was the determination of our constructors 
to abide strictly by this principle, that has enabled 
them to secure a concentration of fire from their ten 
guns which is twenty-five per cent greater on the 
broadside than that obtainable with the ten guns of 
the British "Dreadnought." This desirable result has 
been secured by mounting all of the five turrets upon 
the longitudinal center line of the ship, with the result 
that every gun can be trained through a wide arc on 
either broadside; whereas only eight guns can be so 
trained on the ten-gun British ship. It is true that the 
"Dreadnought" has a heavier end-on fire, due to the 
fact that two of the turrets are carried in the wings, 
or on the beam of the ship, an arrangement which 
enables her to deliver a fire of six 12-inch guns ahead, 
or astern, as against four such guns in our new 20,000- 
ton ships. But since these wing turrets mask each 
other in broadside fire, it follows that the heavier fire 
end-on has been secured in the "Dreadnought" at the 
sacrifice of broadside fire — and it is well understood 
in . naval tactics that future battles will be fought by 
preference in the broadside rather than the end-on 
position. It will be evident, then, that the advantage 
of a twenty-five per cent more powerful broadside fire 
has been obtained without any extra cost of weights 
for gun emplacements, except so far as the extra 
length of ship necessary for this arrangement must 
be debited to that- account. 

The "Dreadnought" is of 18,000 tons displacement, 
therefore our 20,000-ton ships have some 2,000 tons 
advantage in displacement, much of which our naval 
constructors have been enabled to devote to protective 
and defensive. qualities. Just what use has been made 
oE this displacement has not been announced by the 
Navy Department, for it was not desirable that such 
important information . should be made public. We are 
in a position to state, however, that our new vessels, 
being larger and being designed with all the valuable 
facts which have been developed during the trials of 
the "Dreadnought" available, are structurally stronger 
and stiffer, and are superior both in the thickness and 
area of their armor, and in the provision of bulkheads, 
double floors, and other structural devices designed to 
localise torpedo injury and preserve the buoyancy of 
the ship. 

The experience of the Russo-Japanese war, particu- 
larly at the battle of the Sea of Japan, proved that it 
is better to provide a limited number of guns upon a 
hull that can be absolutely depended upon to keep 
those guns afloat, than to load double the number of 
guns upon a hull which can be riddled with high- 
explosive shells and sent to the bottom before the 
engagement can be said to have fairly begun. Other 
things being equal, it is the ship which can longest 



preserve its buoyancy that will win the fight, and it is 
satisfactory to know that in our two new 20,000-ton 
battleships we shall have two vessels which. will prob- 
ably stand more hammering, with one exception, than 
any battleships designed at the same time as them- 
selves. 

Big as these ships are, however, they will be sur- 
passed by the new Russian battleships, which are to 
displace 21,800 tons. It is authoritatively stated that 
the whole of this extra displacement (for they will 
carry only the same number of 12-inch guns as our 
own ships) is to be devoted to the protection of the 
buoyancy. Among other means adopted to this end is 
the complete armoring of the ships, from a level con- 
siderably farther below the waterline than has been 
the practice in the past, up to the level of the upper 
deck; that is to say, the whole of the hull is to be 
armor-clad. In this connection it is interesting to 
remember that the idea is not original with the Rus- 
sians; for as far back as the year 1890 the French 
built a cruiser, the "Dupuy de Lome," whose whole 
hull from 4% feet below the waterline to the upper 
deck is completely clad with armor. Evidently, when 
the Russian government turns over these monster 
ships to their commanders, she wishes to be in a posi- 
tion to say to them, "You have now beneath your feet 
a ship which cannot be sunk; fight her, therefore, as 
long as there is a gun that can be trained upon the 
enemy." 

Of our two new battleships, one has been let to the 
Newport News Company for the remarkably low price 
of $3,987,000, if she is built under the Department's 
plans, or for $4,090,000, if built under the company's 
plans as modified by the Department. The other ship 
has been let to the Fore River Company, for a contract 
price of $4,377,000. The former ship is to be built in 
thirty -six months; the latter, in thirty-Four and one- 
half months. The ships will be identical, except for 
the fact that the Fore River Company will use the 
Curtis turbines, and the Newport News Company, tur- 
bines of the Parsons type. One of the ships is to be 
named the "Delaware," and the other will carry either 
the name "New York" or "Empire State." 



BOABD OF UNDEBWBITEBS ON CEMENT CONSTBUCTION. 

With a view to determining the fire-resisting quali- 
ties of cement and concrete, and formulating a stan- 
dard specification for their use, a special committee 
of the Board of Underwriters has been engaged in an 
exhaustive study of the subject. Because of the San 
Francisco conflagration, the past year, in particular, 
has been fruitful in knowledge of the fire-resisting 
qualities of these materials. The chairman of the 
committee refers, in his report, to one difficulty of the 
investigation arising from the fact that the action of 
concrete, when combined with reinforcing materials, 
has been hitherto only partly understood, and experi- 
mental data on the subject is, even at this day, com- 
paratively scarce. The Board, however, has issued a 
revised edition of a model building code, which it is 
urging the municipalities throughout the country to 
adopt. One section of the code refers exclusively to 
reinforced concrete construction, and the committee 
strongly urges that the design of concrete buildings 
should be undertaken only by engineers of special 
training and experience in this line of work. In our 
opinion this is the most important recommendation 
made in the whole of this section of the report. We 
have always believed that the peril of concrete con- 
struction lay in the supposed ease with which it could 
be built, and in the common belief that the design of 
reinforced concrete structures was a very simple mat- 
ter, and the building of the structure even simpler 
still. No greater mistake could possibly be made. The 
design of a reinforced column or beam calls for as 
much and even more technical knowledge and skill 
than the design of an ordinary steel column, plate 
girder, or truss, in steel bridge work. In bridge de- 
signing the well-established data and formulae neces- 
sary to the working out of the problem are available; 
but in designing reinforced concrete work, there are no- 
such complete data at hand. The art is a new one; 
and the exact behavior of reinforced concrete under 
certain conditions is, even to-day, largely a matter of 
theory. Hence, the question of the amount and proper 
position of the steel reinforcement is one that calls 
for the exercise of a judgment which has been rip- 
ened by experience. It is essentially a civil engineer's 
problem, and every architect who undertakes the de- 
sign of concrete steel work should be master of the 
main principles of the civil engineer's profession. 

Furthermore, it is a mistake to suppose that con- 
crete-and-steel construction, because of its apparent 
simplicity, can be done by ignorant labor under the 
supervision of an unintelligent foreman. The report 
says that the experiences of the last year have given 
additional proof of the gross carelessness and incom- 
petence which have prevailed in many important 
works. There have been several instances of the co 
lapse, during construction, of large and expensive 
buildings, which have been traced in every case to the 
neglect of well-known rules of safety. In one case, 
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where there was lack of intelligent superintendence, 
the cheap labor did not appreciate the .need for careful 
workmanship, and the result was the use of too little 
cement, or too little water, or improper mixing, fol- 
lowed by the collapse of the wall before it had reached 
half its full height. In several cases the concrete, 
while under construction, was allowed to freeze, and 
as soon as the forms were removed its inevitable col- 
lapse followed. In other cases the wooden molds or 
forms had not been properly cleaned out, and shavings, 
blocks of wood, and other refuse had been so imbed- 
ded in the concrete as to introduce a fatal weakness 
at important points in the building. In another case 
reinforcing rods were put in the wrong place, or omit- 
ted altogether, and these faults coupled with unsafe 
design, caused one of the most serious of the recorded 
wrecks of concrete buildings. 

The popularity of hollow-concrete block construction 
has increased rapidly during the past year, and the 
report specifies six conditions which, if followed, will 
give the highest fire-resistance qualities in a hollow- 
concrete block building. First, the thicker the shell of 
the block, the better the resistance; secondly, the 
block should consist of a brand of Portland cement 
that conforms to the standards of the American So- 
ciety of Civil Engineers, or some similar specification 
of high authority; thirdly, the block should contain 
not more than four parts of sand or other material to 
every one part of cement; fourthly, the best block is 
that which is made with the wettest mixture prac- 
ticable; fifthly, the block should be carefully cured for 
not less than thirty days before it is used, and, during 
this time, it should be frequently moistened by water 
spray or steam; lastly, in hollow-block buildings, care 
should be taken to use solid blocks for the course on 
which joists or girders rest; that is to say, care should 
be taken never to allow the concentrated load of such 
members to rest upon or depend from the inner side 
of a hollow shell, since this may very readily break off. 



THE GRAND PEIX INTEENATIONAL AUTOMOBILE EACE 
The third great international automobile race of the 
year was run on a triangular circuit near Dieppe, 
France, on the 2d instant, the result being the fastest 
time that has ever been made in any long-distance race 
of this character — 70.77 miles an hour. The winning 
car was an Italian Fiat racer driven by Nazzaro. 
Szisz on a Renault was second, with an average speed 
of 69.46 miles an hour. Thus the positions of these 
two champions were just the reverse of their positions 
in the Grand Prix of last year, when Szisz won- on his 
Renault at an average speed of 62.84 m.p.h., and Naz- 
zaro was second on his Fiat at a speed of 60.2 m.p.h. 
The race last year was much longer, however, and it 
was run on two consecutive days. The total distance 
was 745 miles, while the course was 62 miles in length. 
The fastest circuits were made at 73 and 72 miles an 
hour. The Dieppe course was shorter and not par- 
ticularly difficult. It extended southwest to -Londin- 
ieres, then north to Eu, and finally southwest to 
Dieppe. Its actual total length was 76.988 kilometers, 
or practically 77 kilometers (47.84 miles) in round 
numbers. Ten circuits of the course were required to 
be made. 

No less than 37 machines, consisting of 2 English, 
24 French, 3 German, 3 Italian, 3 Belgian, 1 Swiss, and 
1 American make, started, and 16 of these completed 
the race. Of the one Italian, German, Belgian and seven 
French firms which entered three cars each, but one 
succeeded fn bringing all three across the line at the 
finish. Three Brazier cars finished third, seventh, and 
twelfth, with their usual regularity. Accidents and 
breakdowns put most of the others out of the running, 
while tire trouble does not seem to have bothered the 
contestants greatly, presumably on account of the 
elaborate arrangements for tire renewal and the use 
of detachable rims. It was largely on account of these 
conveniences, no doubt, that the average speed has 
been raised nearly ten miles an hour in a single year. 
The second annual Grand Prix race was run on the 
basis of fuel consumption, and it was lack of fuel 
which caused Lancia, who also drove a Fiat, to lose 
third place. His fuel gave out on the last lap, leaving 
him stranded by the roadside. The cars were allowed 
61 gallons each, which required them to run 7.84 miles 
on a gallon. That one car should win the race at a 
Bpeed of 70% miles an hour and still have nearly three 
gallons remaining, while another of the same make 
was unable to finish on account of lack of fuel, seems 
rather remarkable, and hardly explicable on the 
ground of difference in the driving of the two cars. 
Possibly Lancia, with his usual bad luck, lost some of 
his fuel. At any rate, he could not; blame Walter 
Christie in this race for putting him 7tors_ de combat, 
as was done in the Vanderbilt Cup race of 1904, in 
which Christie just grazed the Italian as he was pull- 
ing out into the road after making tire repairs, and, 
by smashing his rear wheel, snatched the victory from 
him. Nor could Christie blame Lancia for his usual 
bad luck, as a result of which our patriotic country- 
man, who drove the only Yankee speed creation that 
participated, succeeded in completing only four rounds 



at an average speed (including time lost for stops) of 
about 40 miles an hour. His engine is said to have 
broken a valve, and, according to cable reports, he also 
had trouble with one of his clutches sticking. 

The race this year was noteworthy from the fact 
that, with only a single exception, all the machines 
that were entered started, and that most of them 
started at the time set. Heath with his Panhard was 
the only exception. On account of difficulty in starting 
his engine promptly, he was delayed for a minute or 
more at the start. Most of the contestants carried 
about a- quart of gasoline in a separate can, for the 
purpose of priming the carbureter when starting at 
various places along the course: 

Three minutes after the last machine had started, 
Lancia rushed past the grand stand at terrific speed, 
followed closely by Duray in his De Dietrich. Wagner, 
on his Fiat, made the first round in 39 minutes and -58 
seconds, which was at the rate of 71.97 miles an hour. 
At the end of the third round he was leading and his 
chances were good, out on the fourth round something 
went wrong with the motor, and he was out of the 
race. For the remainder of the race Duray led, and 
was continually gaining on every competitor until just 
after he finished the eighth round, when a bearing 
broke and his car came to a stop. Lancia, Szisz, and 
Nazzaro were the other leaders. The Frenchmen 
hoped that Szisz would be able to increase his speed 
sufficiently to pass Nazzaro; but he failed to do this, 
and finally finished second in 6 hours, 53 minutes, and 
10 seconds, as against Nazzaro's time of 6 hours, 46 
minutes, and 33 seconds. Baras, on his Brazier, was 
third in 7 hours, 5 minutes, and 5 3-5 seconds (67.52 
m.p.h.) and Gabriel on his De Dietrich, fourth, in 
7:11:37 (66.5 m.p.h.). Two Darracq machines finished 
59 seconds and 261 seconds after Gabriel. As stated 
above, a second Brazier car was seventh, and this was 
followed by two Bayard-Clement cars, the times of 
which were 7:34:16 and 7:39:56, respectively. Hem- 
ery, on a Mercedes, was tenth in 8:25:25; a Motobloc 
finished eleventh; the third Brazier, twelfth; a Ren- 
ault, thirteenth; two Germains, fourteenth and fif- 
teenth; and a second Motobloc sixteenth. The time 
of the last car was 10:24:57, which corresponds to an 
average speed of almost 46 miles an hour. 

The fastest lap of the race was made by Duray on 
his De Dietrich car in 87 minutes and 54 seconds, 
which corresponds to an average speed of 75.73 miles 
an hour. The race is considerably the fastest that has 
ever been run, being nearly 5 miles an hoar faster in 
its general average than the Ardennes race of last 
year. It was noticeable for the numerous breakdowns 
and for the failure of many of the French and German 
makers to make a good showing. It is the third great 
race that Nazzaro has won this year, the other two 
being the Targa Flerio Stock Car Race in Itajy, and 
the German Emperor's Cup Race in Germany, last 
month. The Italians have certainly made great strides 
in automobile manufacture, and in the development of 
a reliable and speedy car they are apparently second to 
none. 

GASOLINE HOTOS CABS ADOPTED FOB BBANCH LINE 
SEBVICE ON THE UNION PACIFIC EAILEOAD. 

An extremely interesting innovation in railway pas- 
senger transportation in this country will be inaugu- 
rated this month, during which, it is announced, the 
Union Pacific Railroad will place in service twelve 
gasoline railway motor cars. The cars are intended 
for branch-line traffic, where the fast and frequent 
service required cannot be maintained by ordinary 
trains except at a loss. 

The latest type of these cars developed at the Omaha 
shops of the Union Pacific makes 60 miles an hour 
with a 200-horse-power engine, reaches high speed 
within six car lengths, and can be stopped within 120 
feet. With these advantages the cars can be put on 
a much faster schedule than is possible with the steam 
locomotive. 

Outwardly the newest of the cars, which are built 
entirely of steel, resemble a turned-over racing yacht. 
The forward end tapers sharply, and the roof and rear 
are rounded off to reduce the air resistance and avoid 
the vacuum produced by a square car. Rounded win- 
dows give to the passengers a wide range of outlook, 
and increase the nautical appearance of the car. 

In cold weather the cars are to be heated by hot 
water from the cylinder jackets. They are lighted by 
acetylene gas shining through opalescent panels. 

For sanitary reasons the floors of the cars are built 
so that they can be thoroughly cleaned by flushing 
with hot water. The familiar system of ventilation 
has been replaced by roof ventilators, which exhaust 
the inside air by suction, fresh air being taken in from 
the car roof in front. Vibration is reduced to a mini- 
mum by the way in which the motive power is bal- 
anced. 

The cost of operating the cars varies from ten to 
twenty cents a mile, according to the density of the 
traffic, but the records kept prove beyond doubt that 
the railway motor car will make possible great im- 
provements in handling branch-line passenger traffic. 



SCIENCE N0TE& 

An additional research is now being prosecuted at 
the Harvard College Observatory, with the object of 
determining the distribution of variable stars in vari- 
ous regions of the sky. The method is a photographic 
one, and consists of superposing negatives of a certain 
region on a contact print taken from a second negative 
of the same region, obtained at a different time. In 
the instances described, five negatives of each region 
were employed, four of which were compared with 
prints from the remaining one. The stars showing 
signs of change are marked, and on subsequent reduc- 
tion, some of these may prove to be known variables, 
some to be new variables, some are still suspected of 
variability, and some may be due to photographic de- 
fects. From the number of actual new variables found 
by superposing plates of the same region, an estimate 
may then be made of the number still undiscovered. 
In the trials so far made the results appear so promis- 
ing that it seems best to cover the whole sky by the 
method as soon as possible, and thus provide for deter- 
mining the probable distribution, and later the work 
can be confirmed and extended by means of photo- 
graphs with a larger instrument. As the result of this 
preliminary count, it appears that the greater propor- 
tion of existing variables have been detected, and of 
those still undiscovered it is probable that all are 
faint, none being estimated as brighter than the eighth 
magnitude, or having a range of variation of more 
than a magnitude. 

The odor of plants is due to active constituents in 
the volatile essential oils, the proportion of which 
varies at different periods of the growth. In order. to 
study the formation and distribution of the essential 
oil MM. Charabot and Lalowe have made a series of 
determinations of the amounts present in different 
stages in different parts of the plant, taking absinthe 
(Artemisia ab synthium) as typical of an odor-forming 
plant. They find that in the first stage, a long time 
before blossoming, the roots are free from essential oil, 
while the leaves contain about eleven times as much 
as the stalks. In the second stage, the beginning of 
blossoming, the roots become richer than the leaves in 
the oil, though all the organs show a considerable 
increase, the proportion in the leaves, for instance, 
being about doubled. In the third stage, advanced 
blossoming, the accumulation of oil in the roots is 
more pronounced, but there is a diminution in the 
stalks, leaves, and particularly in the blossoms, show- 
ing that there is a consumption of odoriferous con- 
stituents in the process of fertilization. In a typical 
experiment the relative amounts yielded by the plant 
on July 10 and August 4 were 1,055 and 766 milli- 
grammes. Hence it is evident that for the practical 
purpose of extracting the scent from flowers it is advis- 
able to prevent fertilization, or, better still, to extract 
the essential oil at an earlier period. In the fourth 
stage, when blossoming is over, the relative proportion 
of oil in the roots is greater, and there is also a slight 
increase in the proportion in the stalks. The small 
absolute increase in the amount of oil then yielded by 
the whole plant is to be attributed to the appearance 
of new leaves. 

Among the most recent finds which have been made 
at Carthage by Rev. P. Delattre are a number of sar- 
cophagi which present a great interest. In many of 
these the top cover is sculptured in relief with a figure 
of life size, carved out of marble, and beautifully 
tinted in various colors. One very fine specimen was 
found in the necropolis at a depth of twenty-five feet. 
On the cover is a figure of a woman executed in the 
Greek style, with a long garment reaching to the 
ankles and a veil covering the head. Great technical 
skill is shown in treating the different tissues. The 
flesh parts are well polished, and the eyes are painted, 
giving a life-like aspect. The hair is gilded. Inside 
the sarcophagus were found the remains of the person, 
with some bronze objects. A second sarcophagus was 
that of a person supposed to be a priest. The sculp- 
tured figure has abundant hair and a curling beard. It 
wears a long robe with short sleeve. Here also the 
eyes are painted, and are very expressive. Among the 
remains are a massive gold ring with a portrait simi- 
lar to the, above, also three other gold rings, amulets, 
etc. « One of the most recent finds was a sarcophagus 
with the sculptured figure of a woman wearing a long 
tunic of fine wool of a pinkish hue, with a gilded belt 
passing under the breast. The lower part of the body 
is enveloped in what appears to be two great vultures' 
wings, according to the Egyptian style. The whole fig- 
ure bears traces of painting and gilding. As to the 
remains- they are imbedded in a resinous matter, as is 
often seen. M. Delattre examined the specimens care- 
fully to observe the painting before they came up to 
daylight; as the colors faded almost at once, and he 
found the color and gilding to be quite brilliant both 
on the figures and on the moldings of the sarcophagi. 
These specimens form an important addition to the 
Carthage Museum. 



H 



A TBACTION WHEEL WITH SINUSOIDAL THE AD. 

A traction wheel has recently been devised which is 
provided with a perfec tly smooth steel tread. The 
usual cleats or ribs are done away with, and yet the 
tractive efficiency of the wheel is superior to that of 
the ordinary construction. This is due to the fact that 
the tread is laterally curved. It is 
rather difficult to explain the peculiar 
formation of this wheel without ex- 
hibiting a model of it; but we must 
content ourselves with a photograph 
of the model, which is reproduced 
herewith. Each wheel is virtually a 
double wheel, consisting of two mem- 
bers bolted on a single hub. It will 
be observed that each tread is com- 
paratively narrow, and that at all 
points it is parallel with the axis. 
The periphery of the wheel forms a 
perfect circle, as viewed in the direc- 
tion of its axis; but when viewed in 
the plane of rotation, it will be seen 
that without departing from the true 
circle, the treads of the two wheel sec- 
tions are oppositely curved, so that 
when drawn along the ground, the 
double wheel will trace a double sinu- 
soidal track with the curves of the re- 
spective tracks oppositely disposed. 
Were it not for this opposed disposi- 
tion, there would be a tendency for 
the vehicle supported by a set of 
these wheels to move from side to 
side of the road, in the event that all 
the wheels chanced to contact with the ground at the 
same part of their respective peripheries. 

The construction of the wheels is quite simple, 
Each section of the double wheel is composed of two 
elliptical plates of steel bent or curved on their minor 
axes. These plates are fitted together, and secured to 
the hub with the minor axis of one lying at right 
angles to the minor axis of the other. The edges of 
the two plates are bent toward each other, parallel 
with the hub, and the edge of one plate telescopes 
with that of the other, thus forming the tread of the 
wheel. This construction makes a remarkably strong 
yet simple wheel, which is much lighter than the 
ordinary broad, cleated traction wheel. There is no 
tendency to distortion, and no lateral strain on the 
axis, as the point of suspension is always in a straight 
line. 

The inventor of this wheel, Mr. Bernhard Beskow, 
of this city, claims a large number of advantages for 
this wheel. As the tread is perfectly smooth, there 
can be no objection to its use on any highway or 
street. In fact, the wheels will roll the road rather 
than cut it. There is no danger of forming ruts, be- 
cause the track zigzags back and forth across the 
usual wheel tracks, and it is doubtful if any two 
vehicles fitted with sinusoidal wheels would ever 
chance to follow in identically the same tracks. The 
wheel should, therefore, be an excellent one, not only 
for traction engines, but for auto trucks as well. One 
of our engravings illustrates a truck fitted with these 
wheels, showing the peculiar serpentine form of track 
they trace. The wheels may be chain-driven from a 
universally jointed countershaft, or, as shown in the 
illustration, they may 
be driven by bevel 
gears, so that they can 
swing at right angles 
to their plane of rota- 
tion to adjust them- 
selves to the inequali- 
ties of the road. 

It may seem odd 
that a smooth-tired 
wheel, even of this 
shape, could obtain a 
powerful grip on 
smooth or slippery 
pavement, such as as- 
phalt. Perhaps the 
action of the wheels 
may be more clearly 
understood if we call 
to mind that method of 
skating on ice, which 
is done without lifting 
the skates from the ice 
by merely toeing in 
and out. The sinusoi- 
dal tread behaves in 
exactly the same way. 
Its tractive power is 
explainable on the prin- 
ciple of the inclined 
plane, as a moment's 
thought will show. 

One of the disadvan- 
tages of the ordinary 
cleated wheel is that 
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the cleats are liable to lose their efficiency by becom- 
ing clogged with mud and dirt. But such conditions 
could not possibly occur with sinusoidal wheels. The 
inventor has demonstrated with a full-sized machine, 
equipped with these wheels, that it will operate pow- 
erfully in deep mud and even in deep, loose sand. The 
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AUTO TBUCK MOUNTED ON SINUSOIDAL TBACTION WHEELS 

deeper the wheels sink into the sand or mud, the 
greater the bearing surface they offer; and even if 
they should sink in to the hubs, they would still exert 
a powerful tractive effort, owing to the peculiar 
curved sides of each wheel. There is no tendency for 
the wheels to sink themselves into loose or yielding 
soil when an obstruction to their advance is met. In 
case an obstacle is encountered by one of the wheels, 




MODEL OF THE WHEEL WITH SINUSOIDAL TBEADS. 

Each wheel ia virtually a double wheel, consisting of two members 
bolted on a single hub. 

such as a projecting stone which is too large to be 
overridden, the wheel will turn without advancing 
until the lateral motion of the point of contact of the 
tread carries it to one side, and permits it to clear 
the obstacle. All of these advantages render the 
wheel particularly valuable for agricultural purposes, 
or for military use on yielding soil. 



Tbe HlMlng Point of the metallic Arc. 

There was presented at a recent meeting of the 
American Physical Society, and reprinted in the April 
issue of the Physical Review, a preliminary report 
dealing Chiefly with the arc between iron and copper 
terminals. The report is the work of Mr. H. D. 
Arnold and Mr. W. G. Cady. It is 
stated that the so-called iron arc is, 

fin air, an arc between molten globules 
of magnetic oxide of iron. By letting 
the arc burn until it has become nor- 
mal, observations can be made that 
compare in accuracy with those in the 
case of the carbon arc. The difficulty 
encountered in obtaining reliable ob- 
servations in the neighborhood of one 
ampere led Mr. Arnold to the detec- 
tion of an abrupt change in the iron 
arc analogous to the hissing point of 
the carbon arc. For currents below 
one ampere the arc burns quietly, and 
there is no well-defined spot of light 
on the globule at the anode. As the 
external resistance is decreased so 
that the current increases beyond a 
value depending largely on the curva- 
ture of the globule, the arc suddenly 
contracts, a bright spot appears on the 
anode, hissing commences, potential 
difference drops, and current increases 
slightly. Experiment showed that the 
effect is confined mainly to the anode. 
When the current is decreased, the 
change back to the quiet stage does 
not take place until the current has become smaller 
than it was when hissing commenced, due, doubtless, 
to the high temperature at the anode. The spectrum 
of the iron arc shows no further change, at the hissing 
point, than a general brightening of lines. When the 
current is increased to about two amperes, the iron 
arc emits a whistling sound, and the spot at the anode 
has a tendency to travel around rapidly, describing a 
circular ring. With copper electrodes, 6 millimeters 
thick, the hissing point occurs when the current is 
about 0.5 ampere, with about 110 volts across the 
arc. 

The arc between aluminium electrodes was too 
unsteady for the detection of the effect. Zinc has thus 
far shown no hissing point. Something resembling a 
hissing point was found with an arc in air between a 
mercury anode and carbon cathode, but this may have 
been due to disturbing causes. Lecher's assertion that 
the iron arc is a discontinuous discharge, while the 
copper arc is perfectly continuous, was put to the test 
for both the quiet and hissing stages. A bolometer 
was substituted for the hot wire used by Lecher, but 
it soon became evident that the capacity and self- 
induction of the bolometer circuit tended to set up 
oscillations, causing a "singing" iron arc. Good re- 
sults were obtained by connecting a self-inductance of 
low resistance in series with the arc. The conclusions 
arrived at were briefly as follows: The carbon and 
iron arcs, when quiet, are continuous; when hissing, 
they are oscillatory. The copper arc seems always to 
be oscillatory, and the smaller the current the more 
is the bolometer heated. This point, as well 
as bolometric tests v.ith other metals, is soon to 

be investigated. 




TWO SAND FAINTEES AT WOBK AT BBIGHTON, ENGLAND. 



SAND PAINTING. 

At Brighton, the Eng- 
lish watering place, two 
young Englishmen de- 
vote their art to what 
is called sand painting. 
For this purpose the 
smooth sand of the 
dunes is used, and the 
young men thereby 
make a satisfactory 
livelihood for them- 
selves, as the onlook- 
ers as a rule are per- 
fectly willing to con- 
tribute something in 
acknowledgment of the 
artistic pleasure they 
are allowed to enjoy. 
Our picture shows the 
two painters at work. 
One of them is just on 
the point of completing 
Windsor Castle, while 
the other reproduces 
in the sand the portrait 
of the late Queen Vic- 
toria. Sand sculpture 
Is probably familiar to 
most of our readers, but 
sand painting would 
certainly seem to be a 
new art. 
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THE BIDDLE OF MASS.* 
Whether or not astronomers agree with Prof. Low- 
ell's Martian theories, it cannot be denied that he 
has been by far the most indefatigable observer of our 
planetary neighbor. His studies have been elaborate 
and painstaking, and have involved not only the ex- 
penditure of years of time, but the erection of a pri- 
vate observatory in an atmosphere peculiarly fitted for 
his work. Based upon this foundation, any book of 



polar regions, extending down to 60 degrees and even 
to 50 degrees of latitude north or south as the case 
may be, then dwindling until, by midsummer, they 
extend only 5 or 6 degrees across. A three-inch glass 
is sufficient to disclose these modifications. It was 
early surmised that Martian caps ' must be composed 
of ice and snow, a theory which Prof. Lowell sub- 
stantiates by pointing out that as the Martian cap 
melts it is surrounded by a deep blue band, which 



blue patches were taken for seas, and received names 
in keeping with the conception. Thus, we have the 
Sea of Serenity, the Sea of Vapors, and the like. The 
initial doubt of their watery nature was cast by their 
change in aspect, a change first noticed by Schiaparelli. 
The coup de grace to the old belief was given when 
Pickering and Douglass found that the dark areas were 
traversed by permanent lines. If the blue-green areas 
are not seas, what are they? According to Prof. Low- 




The North Polar Cap of Mars. 

his on the subject deserves somewhat more considera- 
tion than the passing review which usually falls to the 
lot of a popular exposition of an important scientific 
investigation. 

In the first place, Prof. Lowell is a staunch be- 
liever in the habitability of Mars. His conclusions, reach- 
ed after a minute study of the puzzling surface mark- 
ings of the planet, are based on a wealth of ingenious 
reasoning that cannot but appeal to the romantically 
inclined. In the following brief paragraphs we have en- 
deavored to present in succinct form the theory which 
Prof. Lowell has formulated, and the plausible argu- 
ments he has advanced to uphold that theory. 

Viewed through a telescope, Mars appears as a disk 
crowned with white spots and covered with blue-green 
and reddish ocher patches. Upon the fluctuations of 
these markings Prof. Lowell bases his conclusions of 
the habitability of the planet. Most prominent of all the 
markings are the white spots that cap the poles. They 
are the most important evidence of the planet's con- 
stantly changing condition, for they come and go 
just as our own polar snows wax and wane.. In the 
depth of winter they stretch over much more than the 

* Mare and Ite Canals. By Percival Lowell. Illustrated. The Mac- 
mlllan Company. New York and London, 1907. Octavo. Pp. 893. 




The Double Canals of Mars. 

keeps pace with the shrinking cap and is clearly the 
product of its disintegration. This ribbon of blue 
conclusively shows that not gas but water is the sub- 
stance of which the caps are composed. 

If the caps melt, they must clearly pass into a gas, 
which means that Mars must have an atmosphere. That 
atmosphere, it is safe to conclude, is composed primar- 
ily of watervapor. Corroborative evidence of the presence 
of Martian air is shown by the existence of clouds, rare 
though they may be. Other evidence is afforded in the 
limb light, a phenomenon which may be described as a 
brilliant obliteration neaj the edge of the disk, an ob- 
literation which suggests a veil drawn between us and 
the planet, and which can be caused only by air or 
haze. Evidence has also been gathered of the exist- 
ence of a twilight, which would indicate the presence 
of a thin high air more rarefied than prevails on our 
highest mountain peaks. That the atmosphere must 
be thin is proven by the uninterrupted view of the 
Martian disk in all zones. 

Of the blue-green and reddish ocher patches to 
which reference has been made, it may be stated in 
a general way that of the two the reddish-ocher tint 
predominates, occupying as it does, five-eighths of the 
disk. Early in the history of Martian observation the 




The South Polar Cap of Mars. 

ell, only vegetation can account for their singular fluc- 
tuations. He finds that in their color (blue-green) the 
dark areas exactly typify the distant look of our own 
forests. If the changes are vegetal, they must occur 
at the proper season of the planet's year. Generally 
speaking, it may be said that certain regions pass 
from ocher to blue-green in a few weeks at a season 
corresponding with the Martian spring. Conversely, 
the blue-green regions are converted into ocher with 
the coming of autumn. Mars owes its fiery tint to the 
great ocher stretches. Land the ocher regions have 
generally been taken for, and land they undoubtedly 
are. Indeed, they seem to be nothing but deserts. 
Their pure salmon hue is characteristic of the Sahara 
desert and of the desert of northern Arizona. 

By far the most distinctive surface markings of the 
planet Mars are the curious" streaks originally discov- 
ered by Schiaparelli and called by him "canali." They 
suggest a spider's web overspreading the disk of 
Mars. So geometric are the lines that Schiaparelli 
said of them, they seem to have been laid down by 
rule and compass. Moreover, the lines run straight 
throughout their course for the most part, and where 
they are not straight they are symmetrically curved. 
Equally striking is the uniform width of each line 
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from its beginning to its end. Each line seems like 
a telegraph wire stretched from point to point. The 
precise width of the canals is not determinable, al- 
though certain comparative measurements made by 
Prof. Lowell lead him to the conclusion that 15 to 20 
miles is the width of the larger of the Martian canals, 
and 2 or 3 miles that of the more diminutive. The 
length of the canals is certainly enormous. A length 
of 2,000 miles is not uncommon. At its terminal each 
canal meets other canals which have arrived with 
the same directness from other places. Not two, but 
three, four, five, and six may gather in a single point. 
The. result is a network which triangulates the sur- 
face of the planet. To Prof. Lowell the canals are 
not fortuitously placed. That lines should thus meet 
exactly and in numbers at particular points, and only 
there, shows, in his eyes, that their position is not 
governed by accident. If very thin rods be thrown 
haphazard over a surface, the chance that more than 
two will cross at the same point is vanishingly small. 
Some law working to an end underlies the position of 
the Martian canals, according to Prof. Lowell. The 
departure points of the canals are not scattered hap- 
hazard over the surface, but bear general relatione to 
its definite features. The lines emanate from well- 
marked indentations in the dark regions fitted by nat- 
ural position for departure points, and are locally de- 
pendent upon the general topography of the funda- 
mental features of the surface. For some reason they 
connect the very points most suggestive of intercom- 
munication. 

Puzzling as the stralghtness of the lines undoubtedly 
is, still more puzzling is their peculiar habit of doub- 
ling, a phenomenon also discovered by Schiaparelli. 
By means of the finest spider threads that could be 
secured, micrometric estimates of the distance between 
the two elements of a double canal were made at 
Flagstaff in 1905. The typical double canal, the Phison, 
is roughly speaking, 2,250 miles long; the distance 
between the centers of the two lines is about 130 
miles, and each line is, perhaps, 20 miles in breadth. 
Bi-lateralism, however, is not a universal trait of the 
canals. Out of the 400 seen at Flagstaff, only 51 have 
at any time doubled; that is, one-eighth, roughly, of 
the whole number observed. In spite of possessing the 
property of pairing, a canal may not always exhibit it. 
The proper time is necessary. A canal seen single at 
one season may double at another. It appears that 
in some cases certainly, and possibly in all, the dual 
aspect is not a temporary condition, but a permanent 
state marked with varying intensity;- the fact of "gem- 
ination," so called, being confined to a filling out of 
what is always there in skeleton. When the two lines 
of a canal differ, it is always the same one that out- 
does its fellow in conspicuousness. We may, there- 
fore, call it the original canal, the other being dubbed 
the duplicate. Prof. Lowell concludes that the phe- 
nomenon of variable visibility of double canals is part- 
ly seasonal and partly dependent upon the canal's po- 
sition on the planet. 

Seventeen years after the recognition of the canals 
in the light regions, canals were discovered in the 
dark regions. These canals left the edge of the blue- 
green "continents" at the very points where the canals 
of the light regions entered them, which continuation 
is highly significant, since it links the two together 
into a single system, compassing the whole surface of 
the planet. The canals run at their northern ends 
into dark spots at the edge of the polar cap. Here we 
have the end of the whole system, or more properly 
its origin in the polar snows. 

The last phenomena to be considered in enumerat- 
ing the surface markings of Mars are the so-called 
oases — dark, round spots toward which the canals 
converge in groups of three, feor, five, and more. Of 
the spots three kinds may be distinguished: the large, 
the little, and the less. To the hind called the large 
belong the -greater number of spots so far found upon 
the disk. According to LoweH'-s latest determination, 
the large spots measure from 75 to 100 miles in diam- 
eter. They look like sizable black pin heads sharply 
pronounced against the ocher atretches and even promi- 
nent in the midst of the dark areas; They all seem 
to be round. The little spots are distinguished from 
the large by being pin points instead of pin heads. 
They vary from 15 to 25 miles in diameter. The large 
spots are the places of intersection of the largest and 
most numerous canals, while the small spots are the 
terminals of the fainter lines. Hence spots and lines 
are connected not simply in position, but in size. In 
the .case of a double canal, the spot is exactly em- 
braced between the two arms of the double canal, fitting 
in snugly between the parallel lines. Many spots lie 
close together, and may be taken as double oases. 
Their relation to the canals which run into them is 
most- complicated. No less than seven double canals 
converge in twin spots. The canals converge to the 
places occupied by the spots, and do not cross hap- 
hazard according to the laws of chance. 

In 1894 Prof. Lowell detected a set of markings 
which have since been seen again. The markings in 
question consist of triangular nicks in the coast line 



of, what were once thought to be the oceans. The nicks 
have the general form of carets, such as the markings 
one makes in checking items down a list. These car- 
ets punctuate points where canals are to show, or in- 
dicate terminals of those that already exist. In 
every case one or more canals leave the caret for their 
long journey down the disk. Difference of altitude, 
according to Prof. Lowell, is concerned in their con- 
stitution. The canal system falls to a lower level 
at the carets and triangular spots instead of round 
ones are the result. 

Prof. Lowell devotes an entire chapter to the photo- 
graphing of the canals by Lampland in 1903, a feat for 
which the photographer deserves all praise, inasmuch 
as it disposes forever of any theory based upon the 
supposition that the canals are optical illusions induced 
by eye-strain or the like. 

The canals undergo fluctuations of a periodical na- 
ture. Sometimes they disappear temporarily. On oc- 
casion canals and whole regions appear to be blotted 
out. Each canal has its own times and seasons for 
exposing and concealing itself. Seasonal changes seem 
the only explanation for the phenomenon. The canals 
begin to develop after the greatest melting of the polar 
cap has occurred. This development proceeds down to 
the equator, and then not stopping there advances up 
the latitudes of the ether hemisphere. In the Arctic re- 
gion development is arrested as it begins to get cold 
there, the most northern canals being affected first. 
A similar wave of evolution occurs from the opposite 
pole some time before and passes away. To Prof. 
Lowell, the disappearance is due to the withering of 
vegetation in the autumn. Similarly, the reappear- 
ance of the canals is accounted for by the growth of 
new vegetation in the spring. 

The oases are also subjected to change, and appar- 
ently in the same manner as the canals. They grow 
less evident at a like season of the Martian year, de- 
creasing gradually in size. Like the canals, latitude 
together with the suitable season of the planet's year 
are the determining factors of their development. Each 
polar cap runs through a gamut of change in a Martian 
year; the canals also complete their cycle of growth 
and decay in a Martian twelvemonth. The only dif- 
ference between the two is that each polar cap has 
but one maximum and one minimum in the course of 
this time, while most of the canals have two of each, 
though neither the maxima nor the minima are alike. 
Not only is the period of the two series of changes 
the same, but the one follows the other; for the de- 
velopment of the canals does not begin until the melt- 
ing of the polar cap is well under way. As the polar 
cap disintegrates it gives rise, as we have seen, to a 
dark belt of blue-green, which fringes its outer edge 
and retreats farther as it shrinks. After this belt 
has been formed, the canals nearest to it proceed to 
darken, and those a little farther off follow suit, and 
so the wave of visibility rolls in regular routine down 
the disk. Here, then, at the outset, we have a chro- 
nological connection between the two phenomena; dis- 
integration of the cap after integration of the canals. 

The caps are undoubtedly composed of water. The 
development of the canals may further be ascribed to 
the unlocking of the polar snows. Considerable time 
intervenes between the disappearance of the cap and 
the appearance of the canals. A quickening due to 
vegetal growth would produce the counterpart of 
what we see. If we suppose the water accumulated in 
the cap to percolate toward the equator, starting vege- 
tation in its course, this would explain the increased 
visibility of the canals, and at the same time the 
seeming delay by allowing for the time necessary for 
this vegetation to sprout. This explanation is cer- 
tainly most satisfactory. The vegetal quickening would 
pass down the planet's surface, and give rise to what 
we characterize as seasonal change. 

It appears that much at least of the surface of Mars 
has two seasons of vegetal growth, the one quickened 
by the north polar cap, the other by the south. How 
far the polar spheres of action overlap it is not pos- 
sible at present to tell, as the canals at the last oppo- 
sition were visible only to 35 degrees south latitude. 

If vegetation exists on Mars, as Prof. Lowell would 
have us believe, we are at once introduced to the 
probability of life on that planet. The existence of a 
flora is ground for suspecting a fauna. 

From the standpoint of any planet, the evidence of 
animal existence must be difficult to detect. Not 
until the creatures have reached a certain stage in 
evolution will their presence become perceptible; and 
not then directly, but by their handiwork. When the 
animal has learned to dominate nature, he will betray 
his existence. If we could view the earth from a 
distance of 35,000,000 miles, the distance which separ- 
ates Mars from us during this month of July, we 
should know ourselves by our geometrical design. The 
great wheat fields of Kansas and Dakota, fields turn- 
ing in hue for miles with the rhythmic procession of 
the seasons, would impress us. On Mars we find our- 
selves confronted in the canals and oases by precisely 
the appearance which the planet should show if it is 
an inhabited world. Here in these straight lines and 



rounding spots we have spread out our centers of ef- 
fort and our lines of communication; for the oases 
are clearly ganglia to which the canals play the part of 
gulfs. The strange geometric arrangement proves in- 
explicable on any other hypothesis. Dearth of water 
is the key to the character of the canals. The only 
available water on Mars is that coming from the semi- 
annual melting at the one or the other cap of snow. 
Vegetation cannot start until this water reaches it. 
Consequently, though the sun be ready, vegetation 
must wait on the coming of the water, and starting 
from near the pole, proceeds equator- s;.rd. As a planet 
ages it loses its oceans, and gradua - . whole water 
supply. Life upon its surface is confronted by a 
growing scarcity of this essential to existence. That is 
the condition of Mars. If there are intelligent beings 
on Mars, they must find some means of conducting the 
scant supply of water from the poles to the centers 
of population. Such signs of conscious interference 
with nature Prof. Lowell finds in the canals. The 
canals are drawn with such mathematical precision 
that to him they seem designed for the purpose. 

In support of this theory he argues that the posi- 
tions of the canals with regard to the main features 
of the disk are remarkable. The lines not only leave 
important geodetic points, but they travel directly to 
equally salient ones. Oases are found only at junc- 
tions of the canals, which, in Prof. Lowell's opinion, 
proves that they are the terminal points of the canals. 

Most remarkable is the system which the canals 
form. They are most wonderfully inter-connected. 
The system covers the whole surface of the planet, 
dark areas and light areas alike, in a way that ren- 
ders impossible the supposition that any natural force 
produced the canals. The system, after meshing the 
surface in its entirety, runs straight into the polar 
caps. To Prof. Lowell it is an irrigation system whose 
aim is the tapping of the snow caps for the water 
there released, and then its distribution over the 
Martian disk. 

■»«»>♦ 

Savage Eyesight. 

Many people believe, because they have read in 
books, that the sight of the Indians was extraordi- 
narily keen, and that they were able to descry objects 
at a greater distance than was possible for white men. 
This {s an error, if the assertion is to b e taken without 
qualification. All savages have eyes trained to see 
those things that are necessary to their preservation — 
game and enemies. Their sight is not by nature more 
acute than that of the white man, but in some re- 
spects it was better trained. The whites who lived 
among the Indians and were compelled to defend them- 
selves against their enemies saw just as far as their 
enemies. It may be affirmed as a general principle 
that there is nothing a civilized man cannot do better 
than a savage. m The latter uses his reason to aid his 
instinct; the former makes his instinct subservient to 
his reason. It is well known that sailors are able to 
discern objects at sea at a greater distance than lands- 
men, but we have to do here with a faculty- that any 
one can acquire. The Indians did just what the whites 
who lived among them did who subsisted on game and 
were obliged to be on the constant lookout for enemies. 
Both had acquired not merely the power to discern 
objects, but also training in the interpretation of the 
signification of those objects that came within visible 
range. It is probable, for reasons ™Tven above, that 
not only the Indians as well as all tribes living on the 
same social level, but also the backwoodsmen, retained 
their sight to a more advanced age than is now gen- 
erally the case; but that the eye of the former was 
naturally more powerful than that of the present gener- 
ation or that of men in general is unsupported by trust- 
worthy evidence. There is no doubt that a child born 
with normal eyes in one of our large cities can see 
objects just as far off and define them just as accu- 
rately with proper training as a person who never saw 
a dozen houses together. It is well known, too, that 
what are sometimes called the lower senses — touch, 
taste, and smell — are often of extraordinary acuteness 
in civilized man as the result of training. If, there- 
fore, any of the senses of our urban population is 
feebler than that of the dwellers in the rural districts, 
it is not due to an inherent weakness, but to improper 
or injudicious use. — Dr. C. W. Super in the Popular 
Science Monthly. 

• — — * 4 ♦ »■* 

An experimental railroad for testing signaling de- 
vices, materials used in track construction and differ- 
ent types of motor cars for railroad use, has been 
built by the railway department of the German gov- 
ernment. The road is double-tracked and is oval- 
shaped, having a length of 5,760 feet. The straight 
track is about 800 feet long. — Engineering Record. 



Photographing the Canals of mars. 

Prof. Percival Lowell, Director of the Lowell Observ- 
atory at Flagstaff, Ariz., has telegraphed as follows to 
the Harvard College Observatory: "Todd of the 
Lowell expedition to the Andes cables Mars canals 
photographed there by Slipher." 



July 13, 1907. 



f&wvezp&n&mtt. 



Railway Curve Mechanics. 

To the Editor of the Scientific American: 

As a criticism of the suggestion of your correspon- 
dent, in the Scientific American of June 22, I would 
call attention to the fact that the slipping of wheels 
on curves is the resultant of two components, a longi- 
tudinal one due to the greater length of the outer rail 
and a transverse one due to the condition that but one 
axle in a rigid wheel base can take a radial position. 
The greatesl »lng effects are produced by the long, 
rigid wheel Dases of locomotives, and the independent 
mounting of the wheels would reduce the sliding but 
very little. In the case of driving wheels differential 
gears would be required; and the additional machinery 
would" be a source of danger, while the space required 
for it would seriously impair the efficiency of the loco- 
motive. This is a subject which has received mathe- 
matical study and experimental investigation from 
the early days of railroading. G. E. 



Improvised Fans on Machine Tools. 

To the Editor of the Scientific American: 

Yesterday I saw at work in the standard plant of the 
American Radiator Company, Buffalo, two improvised 
fans attached to a large milling machine. The oper- 
ator of the machine, Mr. George Gebhardt, fastened on 
each of two rapidly rotating shafts a piece of tinned 
sheet iron, forming a fan about 12 inches long and 
8 inches wide. The tin plate was simply curled as 
closely about the shaft as possible, then tightened by 
means of a wooden wedge. The shafts rotate about 
300 times a minute, hence the fans cause a delight- 
fully cool breeze, which not only cools the operator, 
but also blows away the iron dust from his presence. 
Thus the operator need inhale but little of such dust. 

It seems to me ^hat many thousand machine tenders 
in the land might profit by imitating this truly simple, 
useful and cheap-device. The fan does not cost three 
cents. 

Mr. Gebhardt also proposes to place similar but 
larger fans at intervals on the main line of shafting in 
shops. James Asheb. 

Buffalo, N. Y., June 25, 1907. 



Oral Method of Teaching the Deaf. 

To the Editor of the Scientific American: 

I read with interest the article in a late issue of the 
Scientific American regarding the oral method of 
teaching the deaf. In the main, the article outlines 
the course usually pursued in all the schools of our 
land. However, the article gives apparently as the 
first sample sentence, one a trifle more difficult than 
is usually used. A simple sentence, with an intransi- 
tive verb, is hard enough for the first effort. Show 
the boy that he is to run, and teach him to write 
"John ran." This is a simpler matter than the sen- 
tence form given in the article. It has always been 
next to impossible for one not a teacher of the deaf, 
as the author of the article in question, to get through 
without making some statement about the deaf that 
provokes a smile on the part of the one who is fa- 
miliar with the real work of teaching them, and the 
article in question is no exception. We do not read far 
in it till we come across this curious statement: "The 
old-fashioned finui' alphabet is unknown in up-to-date 
institutions." Any one who is familiar with the 
largest and best-equipped schools in this country 
would characterize that as a very great mistake; one 
of the most modern and most successful schools in 
the land, in Rochester, N. Y., has a reputation as 
wide as the continent for turning out pupils who, in 
the language of that critic, Mr. Pach, of photographic 
fame, "know their English to the limit," having built 
up its name on the basis of the manual alphabet. It 
would be a rash writer who should say that the Roch- 
ester school did not pay proper attention to the teach- 
ing of articulation! 

And what is to be thought of the claim that the 
four or five other schools supported by the State of 
New York are not up-to-date? 

But the New York schools do not rank any higher 
than those of Ohio, Michigan, Illinois, Kentucky, Iowa, 
and so on along the line. 

Further along in the article referred to, the state- 
ment is made that congenital mutes are so taught 
that at the end of their course their articulation would 
not lead one to think that they were deaf! Giving 
those of us who are doing our best to teach these chil- 
dren credit for all in the way of articulation that we 
have ever claimed, you will not have to allow us so 
much as that. The congenital mute who does not be- 
tray by his utterance that he is. deaf, must be talking 
to some one whose perception is remarkably dull. 

The teachers of the deaf do not make any such 
extravagant claims as that,. but when some outsider is 
called in to view their work, he gets to where he 
thinks he must make his statement a trifle stronger 
than he has been told, to make it effective. These 
exaggerated statements do us no good, but rather tend 
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]to discredit our work. We are trying to accomplish 
what we may, but there are some things that we have 
not yet attained and some that we are not likely to. 
Hence these remarks. H. C. Hammonb. 

School for the Deaf, Olathe, Kansas. 
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Liquid Speenla. 

To the Editor of the Scientific American: 

Upon reading the article by Mr. A. W. Nightingale 
in Scientific American of December 28, 1906, on the 
use of liquid specula for telescopes, it occurred to me 
that perhaps the readers of your paper would be inter- 
ested in the mathematical solution of the problem, 
which I am giving below. The same method was used 
by Mendeleeff, who rotated masses of melted speculum 
metal and allowed it to cool while rotating, thus pro- 
ducing the required surface — a paraboloid of revolution. 
The solution of the problem is as follows: 

Consider the elemental prisms drawn in the section 
X Z of the surface. Since, In a liquid, the pressure at 
a point is equal in all directions, we may equate the 
centrifugal .force of the horizontal prism to the liquid 
pressure of the vertical prism at the point P. 

Now, consider an elemental volume of length dx, 
width dy, and height dz. We will integrate only in 
the X direction, and so dy and dz will be constants. 

Volume = dx dy dz. 

Mass = volume X density = D dx dy dz. D = density 

MV 

of liquid. Centrifugal force = . v = wx where 10 

Rg 

= the angular velocity. Centrifugal force = 

'•D dxdy dz (wx)' 
~xg 

R = o 

Since D, dy, da, vf, and g are considered constant, 
they may be placed outside the integral sign or cen- 
trifugal force = 

DdydzW C R= , X Ddydzw'x* 

— / x dx = ■ — (1) 

The liquid pressure vertically will be equal to the 
volume times the density -=.dy dz Z D. (2) 

dy and dz are used as dimensions of the vertical 



*/ R = 





prism, since evidently it must have the same cross sec- 
tion as the horizontal prism. 
Equating (1) and (2) we have: 

D dy dz vf x* v? x* 
= dy dz ZD or Z = 



2g 



2g 



2g 



x* = Z; hence the curve is a parabola. 

v? 
Comparing with the ordinary equation, x 2 =. 2 pa, 

g 
p= — . Since the distance from the focus to the ver- 

tex = %,p, and this distance is also the focal length, 

g 

we have the focal length I = . 

2io> 
Changing from angular velocity w to revolutions per 
second n, we have, since 10= 2 itn — 



1 = 



9 

2(2arn) ! 



„ § - hence n = \ / -^= 
8ar»n» V 8*V 



Using this result in the solution of a practical prob- 
lem, let us^suppose we wish to make a mirror of focal 
length 50 feet. 



seconds. 



» = \/ ^"4^ = 0.1138 rev. per b«c. or 1 rev. in 8.83 
V 8* 50 

conds. 

For a focal length of 20 feet n = \ / 332 = 0.565 

V 8**20 

rev. per sec. or 1 rev. in 1.77 seconds. 

It is, of course, quite probable that it would be. im- 
possible to rotate the mirror steadily enough to pre- 
vent the formation of ripples on its surface, and these 
would ruin its value as an optical instrument. Also, 



it is improbable that the earth itself is free enough 
from tremors to avoid the same difficulty. The mirror 
could only be used in a vertical position; however, 
rays from other directions might be reflected into it 
by plane mirrors. William C. Woodlawd. 

Warren, 

# < m > » 

Progress on the Culebra Out. 
To the Editor of the Scientific Amebican: 

I have read lately a very concise and clear article by 
Roy D. Hunter on "The Panama Canal in April, 1907," 
in which he states that in the month of last November 
about 422,000 cubic yards of earth and rock were re- 
moved; in March of this year 815,000 yards; in April 
879,000 yards, and that hereafter the amount excavated 
will probably be 1,00Q,000 cubic yards per month. 
That on the 1st of last May there remained 51,000,000 
cubic yards to be excavated in the Culebra Cut, which 
is nine and one-half miles long, and in which fifty-three 
steam shovels are at present at work making the prog- 
ress stated. If these are the facts it appears that the 
Culebra Cut — which is the part of the canal requiring 
the most labor and time to construct — will probably 
be completed in fifty-one months from the first of May 
last. 

If this be so, I would ask, Why cannot the number 
of steam shovels be doubled and the canal be com- 
pleted in twenty-six months? This would give to each 
shovel a section of the cut 473 feet in length, which it 
would seem would be sufficient room for the shovel to 
be worked its full capacity. 

It would then be only a question of sufficient cars, 
locomotives, switches, railroad tracks, and men to 
take care of the dirt put out by the doubled number 
of shovels. This is assuming that the three dams 
and the locks could each be completed as soon as the 
great Culebra Cut can he finished — and this is taken 
for granted by the present layman inquirer. 

Will not the advantage to the nation by this short- 
ening of the time of the completion of the canal ready 
for use and for a possible contingency of national ne- 
cessity in case of war, be so great as fully to justify 
the use of all reasonable means to hasten the work? 
That is the way it seems to A Layman. 

Trinidad, Colorado, June 22, 1907. 

[It is now considered' by the engineers of the canal 
that the determining factor; as to„ the time of com- 
pletion of the Panama Canal, is the Gatun Dam and 
Locks, and not the excavating of the Culebra Cut. — 
Ed.] 

The Current Supplement. 

The current Supplement, No. 1645, contains among 
other articles of interest, a contribution on gypsum 
plaster and gypsum products as building materials, 
crammed with much valuable technological informa- 
tion. The "Psycho-physical Aspect of Climate" Is the 
title of an article which gives a psychological reason 
why Englishmen^ and New Englanders talk about the 
weather. The three articulated compound locomotives 
now in course of construction for the Erie Railroad 
will- he. the heaviest and most powerful locomotives 
ever built.. The engines are described and illustrated 
in the current Supplement.. Alfred Sang contributes 
a paper on the art of galvanizing. The aeronautical 
observatory recently erected near Lindenberg, Ger- 
many, is destined, to become a center for the investi- 
gation of the atmosphere by means of kites and bal- 
loons. For this reason Dr. Alfred Gradenwitz's article 
on the observatory, illustrated as it is with many ex- 
cellent pictures, should be read with interest. The 
interest aroused by the exhibition of the model of the 
Brennan monorail car renders the moment opportune 
for a few elementary notes on the theory of the gyro- 
scope. For that reason an article on the gyroscope 
will be found in the current Supplement. In two 
lectures delivered at the Royal Institute,- H. F. Newall, 
president of the Royal Astronomical Society, gave an 
interesting review of the state of our knowledge of 
stellar spectroscopy. These lectures are condensed 
in the current Supplement. Rene Bache describes and 
illustrates Venomous Insects. The Artificial Disper- 
sion of Fog is a subject discussed by M. M. Dibos. S. 
P. Fergusson writes on meteorological phenomena of 
mountain summits. 



Peary Delayed. 

Commander Robert E. Peary will not start for the 
North Pole until the middle of July. Delay in getting 
the steamer "Roosevelt" ready made it necessary to 
postpone the date of sailing. 

The repairs to the "Roosevelt" have been more exten- 
sive than expected. Among the alterations is the in- 
stallation of four new boilers. With these, Com- 
mander Peary said; he hoped to make up four or more 
days in his run to North Grantland. He will have to 
hurry to get into quarters before the Arctic winter 
sets in. The size of the forecastle is being increased, 
so that it will extend from the topgallant forecastle to 
the forward part of the main hatch, and will accommo- 
date a greater number of Esquimaux than on the pre- 
vious runs. 



28 



Scientific American* 



July 13, 1907. 



HOW LINOLEUMS AND OILCLOTHS ABE BADE. 

In the year 1804, so the story goes, there lived 
in England a painter, John Buckley by name, 
whose business it was to paint designs, or rather 
a design (his artistic endeavors being limited 
to the painting of large black and white dia- 
monds) on wooden floors. But a serious ob- 
stacle to his success lay in the fact that the 
paint took too long to dry, entailing considerable 
inconvenience and occasionally loss of business 
to his patrons. In his efforts to find a remedy 
for this evil, Buckley hit upon the plan of paint 
ing the design on canvas and allowing it to dry 
before laying it on the floor. He put his idea 
into practice, and although, to be sure, the result 
was crude as compared with . oilcloths of the 
present day, the idea took, and the oilcloth in- 
dusty was born. 

The facility with which this painting on can- 
vas could be accomplished suggested a wider 
range of design, and for some time stencils were 
used with very good effect. Then the designs 
were cut on blocks, substantially as at the pres- 
ent time, and- printed on the canvas. 

The first oilcloth made in this country was in 
Philadelphia, in the year 1807, by one John 
Dorsey, but the first manufacturer of any conse- 
quence was Isaac Macauley, who took over Dor- 
sey's little shop and built up an important busi- 
ness from it. Only by the shrewdest financial 
ability and business acumen did Macauley suc- 
ceed, for many years, in staving off financial 




Section of the Block Department. Here Designs Are 
Originated and Printing Blocks Made. 




Varnishing Machine. The Oilcloth 
Machine and 



disaster, so great was the cost of manu- 
facture and so slight the demand, but finally 
in 1837 his long fight came to an end, and 
Thomas Potter, of Philadelphia, purchased 
the plant, which was then located on Spring 
Garden Street, and was known as the Bush 
Hill Oilcloth Factory. This date marks the 
establishment of what is now the oldest and 
largest factory for the making of oilcloths 
and linoleums in America — a plant occupy- 
ing an area of a little over ten acres, and 
comprising more than fifty buildings. 

In those early days the canvas backing for 
oilcloths (linoleums being then unknown) 
was spun from flax grown in Pennsylvania, 
and was sized (the process of filling up the 
interstices of the canvas with a paste-like 
substance preparatory to being treated with 
subsequent coats of paint or .priming) , prim- 
ed, and printed by hand, then hung up to 
dry by natural heat. This slow method 
made the oilcloths very expensive, as the 
manufacturers were entirely dependent up- 
on weather conditions for results. The can- 
vas or burlap was made into sheets of 60 
feet by 21 feet, and it took a year and over 
to make a piece of oilcloth ready for the 
market. From this it will be appreciated 
that only the very well-to-do could afford 
so expensive a luxury. 

This hand method of making oilcloths 
continued in vogue until 1865, when new 
methods were introduced for sizing and coat- 



Passed Through a Trough of Varnish in the 
Thence Into the Beater. 



ing the goods, and artificial heat came large- 
ly into use for drying purposes — improvements 
which resulted in placing the goods within the 
reach of the general public. Then came the in- 
vention of linoleum in England in 1868. Other 
milestones in the progress of this industry are 
the invention of a machine for printing oilcloths 
and linoleum and a machine for making inlaid 
linoleum. These machines will be presently de- 
scribed. 

To those who may be unfamiliar with the dif- 
ference between linoleum and oilcloth, we will 
say that while the latter consists of burlap 
treated with numerous coats of paint, linoleum, 
on the other hand, consists mainly of linseed oil 
boiled to a rubber-like consistency and mixed 
with gums and cork dust, which compound is 
rolled in a thick layer on a backing of burlap. 

HOW LINOLEUMS ABE MADE. 

Before proceeding further it is necessary to 
state that linoleum is made in three grades, 
namely, the "straight-line-tile inlaid linoleum," 
the "granulated or molded inlaid," and the 
"printed and plain linoleum." We will describe 
first the process of manufacturing the finest 
grade or straight-line-tile inlaid linoleum. The 
linseed oil is boiled in large pots mounted on 
trucks, which are run over open brick fireplaces. 
Here the oil is boiled for several hours, or until 
it reaches the proper consistency. Great care 
is exercised to prevent the oil from boiling over, 
for such an accident would result in a conflagra- 
tion. From time to time the oil is stirred, and a 
spray of water is used to make the boiling fluid 
subside. Every facility is provided for confining the 
fire to a .single pot should it boil over, and for draw- 
ing the pot into a fireproof inclosure, where it may 
burn without damage to the surrounding buildings. 

After the oil has been thoroughly boiled or oxidized, 
the next process is to make it into "skins." Several 
large buildings are set aside for this work. Each 
building is filled with canvas sheets hanging parallel 
about four inches apart from a rack at the top of the 
building. The oil is poured over these sheets from a 
carriage mounted to travel over the track, and thus a 
gummy layer is deposited on the canvas. The tem- 
perature of the room is kept at about 165 deg. F., so 
as to prevent the oil from gumming too rapidly, and 
to insure an even distribution over the canvas sheets. 
The sheets are flooded twice a day until a layer of 
oil has accumulated to the required thickness. In 
about four or five weeks the skins are ready to be cut 
down. 

The next step is to pass the skins through the 
grinding machine. This consists of two smooth steel 
rollers, between which the skins are ground into but- 
ter-colored flakes. The flaked oil is mixed In a hot 
kettle with rosins and gums, and formed into large 
blocks of a soft, rubber-like consistency. It is then 
passed through what is known as a "German mixer." 
This machine grinds the oil and thoroughly mixes it 
with powdered cork and wood pulp, at the same time 
adding the required color pigment. The compound is 
then run through calender rolls, and made into sheets 
about 18 inches wide by % inch thick. These sheets 
while in a soft, gummy condition of a consistency not 
unlike fairly stiff workable putty are placed in the 
inlaying machine. The inlaying machine is equipped 




One of the Huge Hydraulic Presses Used in the Manufacture of Straight-line-tile Inlaid and 

Molded Inlaid Linoleums. 
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with dies corresponding in shape to the various forms 
called for in the design. It is provided with a separ- 
ate die for each color. These dies operate simultane- 
ously to stamp out the different shapes or tessera in 
their respective colors, and adjust them in their proper 
positions on the prepared burlap. It 
will be understood that the dies are ar- 
ranged one behind the other, and oper- 
ate independently over their own re- 
spective portion of the burlap, the latter 
being moved forward after each opera- 
tion of the dies to the next successive 
die to receive the next shade of tessera. 
The dies are operated by hydraulic pres- 
sure, and exert only sufficient pressure 
on the tessera to make them cling to 
the burlap. This machine marks an 
important advance over previous meth- 
ods of making inlaid linoleum. As 
heretofore done, the tessera are stamp- 
ed out individually in various dies, and 
then arranged by hand on the burlap. 
Obviously, the inlaying machine ma- 
terially reduces the time required for 
this operation. The inlaying machine, 
it may be stated, was designed and 
built by the Thomas Potter Co., which 
has a patent on it, and the ma- 
chine we illustrate on the front page 
is the only one of .its kind in the world. 
From the inlaying machine the goods 
pass to a hydraulic press, where, after 
being thoroughly inspected to replace 
broken tesserae or repair any defects, it 
is subjected to a pressure of 3,000 
pounds to the square inch twice in suc- 
cession. This tremendous pressure ef- 
fectually squeezes the stamped-out tiles 
and the burlap into one homogeneous 
sheet without seam or joint anywhere. 
After this the goods are drawn into a heater (a room 
equipped with hundreds of racks 90 feet long, and ar- 
ranged one above the other about 8 inches apart) and 
there left under an approximate temperature of 145 
deg. Fahr. for four or five weeks until cured. This 
process renders the linoleum extremely tough and 
elastic, with a wearing quality that is little short of 



to that of the straight-line-tile inlaid grade. The de- 
signs ordinarily used in this grade of linoleum are 
composed of a series of diamonds arranged to form vari- 
ous patterns. A plate perforated with diamond-shap- 
ed openings and having somewhat the appearance of a 



a particular color. After this color has been sifted 
into the molds, another pan is set in place as a tem- 
plate for the next color, and so on for as many colors 
as may be desired. After the entire mold has been 
filled, it is lifted from the canvas, leaving the granu- 




Inspection Tables Where Goods Are Carefully Examined for Defects Before Being Made Ready for Shipment. 



lattice is used as a mold, through which the granu- 
lated material is sifted on to the prepared burlap. To 
separate the various colors into their respective dia- 
monds as called for by the pattern, a series of pans 
are laid over the mold, each pan being provided with 
selective openings that register with the openings in 
the mold which are to receive granulated material of 




lated linoleum arranged in the desired pattern. This 
is then subjected to hydraulic pressure, as in the 
case of the best grade inlaid, and is thus pressed into 
the burlap backing. The difference in the method of 
manufacture between the two grades 'is worth noting. 
In the case of the straight-line-tile inlaid, the linoleum 
composition is first rolled into concrete sheets before 
being stamped out, and is pressed into the burlap 
while in a soft cohesive condition under heat; while 
in the case of the molded inlaid type the material is 
granulated, not rolled, and is then subjected to hy- 
draulic pressure, producing a texture of a more open 
and coarse nature and, consequently, to a much greater 
extent disintegrable. The molded linoleum may be 
readily distinguished from the straight-line-tile by the 
ragged edges of its design. It is estimated that if a 
piece of molded inlaid linoleum will last five years on 
a given floor, the straight-line-tile inlaid will last 
twenty years. 

PLAIN AND PRINTED LINOLEUMS. 

In the making of plain and printed linoleums prim- 
ed burlap is used. The linoleum composition is ap- 
plied to the burlap by passing it with the burlap be- 
tween large calender rolls measuring 160 inches across 
the face and weighing about 15 tons apiece. The 
quality and thickness of the different grades are regu- 



Section of Oil-Boiling Department. The Linseed Oil is 
Boiled to a Gelatin-like Consistency. 

marvelous. After a final inspection to discover any 
defects, the goods are stamped and prepared for ship- 
ment. 

The burlap used in making this, as well as the 
other grades of linoleum, and the oilcloths, is im- 
ported froi- T>undee, Scotland. In preparing the bur- 
lap for linoleums, it is first run through a coating 
machine, which lays on a coating of red paint, known 
as backing; then it passes into a heater, a large room 
65 feet high, where it is suspended from the ceiling 
in closely arranged folds, and left over night in a 
temperature of about 150 deg. Fahr. 

GRANULATED OR MOLDED INLAID LINOLEUM. 

In the making of molded inlaid linoleum, instead of 
rolling the material as it comes from the "German 
mixer" into sheets, it is passed through a machine 
known as a scratcher, which reduces it to a granulated 
form. The granulated matter is then placed in a sifter, 
in which a series of revolving arms beat the material 
through a screen. The linoleum compound is similar 
to that used, in the best grade, though of a slightly 
cheaper quality, but the method of manufacture makes 
the finished product considerably cheaper, although at 
the same time rendering its wearing quality inferior 



One of the Calendering Machines. The Weight of This Machine is About 80 Tons; the Bulls 

Measure 160 Inches Across the Face. 
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lated by the distance between the rolls. After pass- 
ing through the calender the coated burlap is drawn 
into the heater, where it remains several days under 
a temperature of about 160 deg. Fahr. Much of this 
linoleum is sold plain, but that which is to be printed 
takes its course to the printing room, where it runs 
through a machine that lays on the required designs 
in colors. 

The invention of a printing machine for linoleum 
marks one of the most important improvements in the 
industry. Many experiments were made along this 
line, but it was not until the year 1892 that a success- 
ful high-speed printing machine was built, and this 
was installed at the Thomas Potter Company's plant 
in Philadelphia, Pa. This machine proved such an 
unqualified success, that it is being used to-day with- 
out any material change. It has a range of from 
three to nine colors, working on an area of about 120 
square yards at one time, completing 18 inches of 
the design, full width, at each impression, and print- 
ing about 24 square yards a minute. In the old-fash- 
ioned way of hand printing, two men working together 
could print about 150 square yards per day. Now, 
each machine produces approximately 8,000 square 
yards daily, doing the work of over 100 men. 

After leaving the printing machine, the goods pass 
into a heater, and are left there under a temperature 
approximating 145 deg. Fahr. until thoroughly cured 
and ready for the market In this connection it might 
be well to mention still another grade of linoleum 
known as "cork carpet." As the name implies, this 
grade is composed of linoleum composition with a 
much larger percentage of cork, and is made in greater 
thicknesses than the plain linoleum. 

In the early days the use of linoleum was con- 
fined almost entirely to kitchens and vestibules of pri- 
vate residences, but as years passed, its wonderful 
utility became more widely known and appreciated 
until to-day we find it on the decks of modern men- 
of-war of all nations, steamships, pleasure boats of all 
descriptions, automobiles, parlor cars, hospitals and 
sanitariums, dining rooms, cafes, colleges and Sunday 
schools — in fact, its uses are too varied to enumerate. 

THE MAKING OF OILCLOTHS. 

The burlap used in oilcloths is first drawn through 
a sizing machine, which applies a substance to fill up 
the interstices and prepare the surface for the prim- 
ing which follows. After the priming the burlap is 
dried in a heater, and it is then ready to receive the 
coatings of red paint. These coatings (from three to 
five according to the quality of oilcloth to be made) 
are applied by machinery, the burlap being passed 
under a knife blade, set by screws, which distributes 
the paint evenly and regulates the quantity. After 
each coat the goods are run into the heater, and dried 
before receiving the succeeding coat. This done, the 
prepared burlap is passed through a pumicing ma- 
chine, which makes the surface smooth for the print- 
ing. The process of printing the design on the oil- 
cloth is done in the same way and with the same ma- 
chinery as- in the linoleum. After the printing the 
material is again put in the heater to dry, and then 
taken to the varnishing machine to receive a finish- 
ing gloss. The oilcloth is now passed into the drying 
room, where it is dried in a few hours. 

HOW TABLE COVERS ABE MADE. 

Unlike the floor coverings, the foundation of table 
and enameled oilcloth is cotton sheeting. The rolls 
of cotton are first run through a calendering machine, 
and then given several coats of a compound consist- 
ing of linseed oil and China clay, with the necessary 
ingredients to give the desired color. The goods are 
run into a heater to be dried after each coating. 
When the several coats have 
been applied, the goods are 
passed through a pumicing 
machine, which removes all 
rough particles from the sur- 
face. The printing machine 
is a cylinder printing press, 
similar to those used in the 
manufacture of wall papers 
and cotton prints. The de- 
signs are etched on copper- 
covered cylinders, each cy- 
linder carrying a certain 
color and part of a design. 
The final stage of the oper- 
ations is to pass the ma- 
terial through a varnisher, 
then into the , drying room, 

where it is left for twenty-four hours, when it is ready 
for the market. 



SOME LNTEBESTIKG TBICKS. 
A few little parlor tricks often while away time 
which would otherwise hang heavy on the hands. One 
of the best we have seen recently is the " magic sieve." 
An ordinary wire-cloth sieve with a handle is shown to 
the larger or smaller audience, but they do not see a 
celluloid shell which conforms to the bowl of the sieve. 




The Magic Sieve. 

In performing the trick the celluloid shell is placed 
out of sight at the back of the bowl. Water is poured, 
through the sieve into the bowl, and it is deposited 
face downward on the table over the celluloid shell. 
Both are picked up together and the water refuses to 
leave the sieve. Both the celluloid shell and the water 
are turned into, the bowl, and' the liquid passes through 
as before to the mystification of the audience. 

Another clever trick is also easily performed. Any- 
one attempting to balance a ball around a polished 
stick will realize the extreme difficulty of such a feat. 
Nevertheless, the performer having given to the spec- 




The Magic Jewel Case. 

tator for a minute inspection the wand which he may 
be using in some other trick, also the ball, proceeds 
to carefully place the ball at the center of the wand, 
when it will remain stationary, then it will roll up and 
down the entire length of the wand, after which the 
wand and ball are again freely examined. 

The trick consists in the use of an ordinary wand, 
such as magicians use, with metallic ferrules at each 
end, a duplicate ferrule fitting loosely over the one 



greatest ease as the wand is lowered or raised. The 
illusion is perfect, even at a short distance, to the 
audience, the ball appearing as rolling on the top of 
the wand. The ferrule is again palmed at the con- 
clusion of the trick, so that the wand may oace more 
be given for inspection. 

The "Magic Jewel Case" is an innoeent : looking 
affair covered with plush, and might contain a diamond 
pendant. As soon as the button is pressed an explo- 
sion takee place, and the case opens with a loud bang. 
A detonator is given a catapult motion by a. coiled 
wire spring and strikes a cap which is secured to the 
anvil. While the case is being closed, a detent Wire 
passes across the ends of the coiled springs, securing 
the detonator from coming into action. As soon as 
the case is closed, the detonator bears against the 
cover of the case. We are indebted to Mr. Martinka 
for these tricks. 




The Siamese Minister of Public Works has received 
the sanction of the king to the proposal to acquire and 
construct an entirely up-to-date telephone system in 
Bangkok. The system decided on is the central-bat- 
tery system. The minister is now engaged arranging 
for a new cable from Koh-Sl-Chang to Sirachi with 
connection to Bangkok. 



A Clever Balancing Act. 
SOME INTEBESTlNG IBICES. 

at the end. It is provided with a short thin steel arm 
projecting from its end at right angles. At the end of 
the arm is a small iron, to which a fine black thread 
is attached. The thread is several inches longer than 
the wand. The prepared ferrule the performer has. 
palmed, and after examination of the wand it is se- 
cretly put on its end, the thread is pulled down into 
the left hand holding the other end, and twisted 
around the middle'flnger. The thread on being stretch- 
ed forms a kind of a bow, and when the bow is placed 
on the wand the ball will run up and down with , the 



Official meteorological Summary, New York, N. T., 
Jane, 1907. 

Atmospheric pressure: Highest, 30.23; lowest, 
29.52; mean, 29.94. Temperature: Highest, 88; date, 
25th; lowest, 45; date, 2d; mean of warmest day, 79; 
date, 22d; coolest day, 48; date, 2d; mean of maxi- 
mum for the month, 73.6; mean of minimum, 58.7; 
absolute mean, 66.2; normal, 68.9; deficiency compared 
with mean of 37 years, — 2.7. Warmest mean tempera- 
ture of June, 72, in 1888, 1892, 1899, 1906. Coldest mean, 
64, in 1881. and 1903. Absolute maximum and mini- 
mum of this month for 37 years, 97, and 45. Average 
daily deficiency since January 1, — 1.9. Precipitation: 
3.29; greatest in 24 hours, 1.01; date, 29th, and 30th; 
average of this month for 37 years, 3.25. Excess, 
+0.04. Accumulated deficiency since January 1, —0.54. 
Greatest precipitation, 7.70, in 1887; least, 0.86 in 1904. 
Wind: Prevailing direction, south; total movement, 
6.922 miles; average hourly velocity, 9.6; maximum 
velocity, 48 miles per hour. Weather: Clear days, 10; 
partly cloudy, 13; cloudy, 7; on which 0.01 inch, or 
more, of precipitation occurred, 11. Thunderstorms, 
5th, 26th. 

« H i « 

A New Invention for the Theater. 
American theaters have been equipped with so many 
conveniences, one would suppose every possible need 
of the theater-goer had been fully supplied. Still, 
another novelty will make its appearance with the 
opening of the coming theatrical season, a novelty 
which is nothing more or less than a very ingenious 
mirror for the use of women. The invention is known 
as the opera mirror, and has been patented by Mrs. 
Bessie M. Suter, of Louisville, Ky. It is so applied 
that by simply touching a leather fastening it can be 
placed at any angle, so that a woman may adjust -her 
hat easily and conveniently after the performance. In 
addition the device provides a means for the disposal 
of hats and wraps, so that the necessity of spending 
much time in a cloak room is obviated. Mrs. Suter 
claims for her device ease of adjustment, simplicity 
of construction, strength, and durability. The inven- 
tion was first brought to Mr. Daniel Frohman's atten- 
tion by Mr. James W. Morrissey, managing director of 
the Joseph Jefferson Monument Association. Mr. 
Frohman will probably use it in his New York Lyceum 
Theater. 

»■ - ♦ ■ -■ 

CAPTIVE BALLOONS IN THE GERMAN ABHY AND 
NAVY. 

BT DR. AI.FBKD ORADENWTTa. 

Because of the great difficulties frequently encoun- 
tered in choosing a conspicuous point from which to 
inspect an enemy's position, captive balloons have 
been for many years adopt- 
ed in the German Signal 
Service. The first type used 
in this, direction was the 
familiar spherical balloon, 
which, however, is fit for 
use only if the atmospheric 
conditions are favorable. 
A cylindrical type of bal- 
loon was therefore first sug- 
gested in 1893 by A. Ried- 
inger, of Augsburg. This 
balloon, being placed in an 
inclined position against 
the wind like a kite, was 
imparted an upward pull re- 
inforced by the wind itself. 
But simple though this 
construction seemed to be, the desirable stability was 
not obtained before many difficulties had been over- 
come; in fact, a purely cylindrical balloon with hemi- 
spherical ends, so far from being stable, will, perform 
spiral curves in the wind and quickly reach the ground. 
Lieut, von Parseval, however, developed the balloon 
to a satisfactory stage of reliability, so that the ob- 
servers could work freely even in the case of heavy 
winds. 

A schematic view of the improved type of balloon 
now being used in - the German army Is given in the 
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diagram, the principle underlying its construction be- 
ing as follows: The cylindrical balloon is divided into 
two compartments, the upper large compartment be- 
ing the gas chamber and the lower one the "ballonet," 
separated by horizontal partitions. This is provided 
with an opening directed against the wind so as auto- 
matically to fill with air at the same tension as pro- 
duced by the arriving wind. This pressure is propa- 
gated through the upper ballonet wall into the gas 
chamber in which there is in addition the surplus pres- 
sure of the gas. There will thus be a greater pres- 
sure in the interior of the balloon than in the sur- 
rounding air. The issuing wind will consequently be 
unable to produce any hollows in the balloon as is the 
case with spherical balloons. In fact, spherical bal- 
loons which permanently keep their smooth and stable 
surface are subject to much less oscillation. 

The rudder, constituted by a hollow ring applied to 
the lower rear portion of the balloon, serves to in- 
sure a sufficient stability. Like the ballonet, it auto- 
matically fills with air, any excess of air escaping from 
its top. While protecting the balloon against hori- 
zontal oscillations, the rudder will keep it in the di- 
rection of the wind. The stability is further increased 
by "wind catchers" which, arranged in the lee of the 
balloon, and exerting on the latter a constant pull, 
thereby check any lateral motion. The weight of these 
"wind catchers", is in turn compensated by planes 
both to the left and right in the rear part of the balr 
loon alongside its equator, which planes insure addi- 
tional stability. 



against the balloon, cause it to sink by the pull ex- 
erted on the ropes. 

The rope winch exhibited by A. Riedinger at the 
Milan exposition is provided with a 20-horse-power 
gasoline motor, which seems to be an advance over the 
French type of steam-driven winch; the low position 
of the drum will be found a decided advantage. The 
use of such rope winches will greatly increase the 
scope of military aeronautics, owing to the indepen- 
dence of bad weather which they afford. 

Most interesting are the possibilities of kite balloons 
at sea, where because of heavy gales spherical bal- 
loons are quite out of the question. The atmosphere 
is generally clearer than inland, no dust being stirred 
up by the wind or any air currents heated by the 




a, Charging valve ; b, gas bag; c, ballonet; (J, air valve to ballonet; «, 

valve ;/, rudder ; o, air valve to rudder ; h, winde&capefromrudder; 

1, upper wall of ballonet; 7c, internal voire chain ; I, cable; m, 

bridle ; n, car ropes ; o, car-ad justing ropes ; p, planes ; g, tail . 

composed of air receptacles: r, belt. 



speed. A captive balloon, which had been raised after 
its disappearance, was able after a few minutes to de- 
tect the submarine. It may be said that the search 
was facilitated by the wash of the submarine glitter- 
ing in the sun's rays. Moreover, the green color of 
the submarine was found not to afford the expected 
protection against discovery. 

Moored or floating mines are obviously sighted most 
easily from a balloon. In fact, any objects to be 
watched are much larger and far more easily recog- 
nized than they are on land because there are no other 
objects with which they can be confused. 

A most important desideratum for kite balloons to 
be used on the sea is that they should not interfere 
to any considerable extent with the motion of the ves- 
sel. As regards the speed of the ship, this will not 
be influenced to any appreciable degree by the balloon. 
Supposing the horizontal component in the cable to be 
1,000- kilogrammes (2,805 pounds), conditions will be 
about as follows in a medium-sized vessel with 4,000 
indicated horse-power: 

In case the vessel sails 20 knots, that is, about 10 
meters (32.8 feet) per second, the effective power of 
the screw being 2,000 horse-power, or 150,000 kilo- 
gramme-meters (484.35 foot-tons), the speed of sailing 
will be slackened by the pull of the balloon by 1/2 x 1/5 
= about 3 per cent, which amount is practically inap- 
preciable. In case the balloon is drifting along the 
course of the vessel, it will interfere still less with the 
sailing of the ship. The balloon should be moored tc 
the vessel amidships. 




TESTING THE CAPABILITIES OF CAPTIVE BALLOONS WITH THE AUSTBIAN WABSHIP " BADETSKY." 



A further safety device is afforded by the gas valve, 
opening automatically as soon as the balloon, having 
broken its rope, reaches an excessive height. The 
pressure of the outside air will decrease as the bal- 
loon rises to ever greater heights, and because of the 
tendency shown by the gas to expand, there will be a 
risk of_ explosion. This is obviated by connecting the 
valve with a string to the upper wall of the ballonet. 
As the expanding gas throws the ballonet wall down- 
ward, the string will be tightened, thus automatically 
opening the valve. It may be said that this device has 
done excellent service in many cases, when the rope 
had given way. 

The adoption of these kite balloons has provided 
the signal corps of cavalry troops with a means 
of quickly realizing the situation at the front, sub- 
stituting for the former chance operations a reliable, 
accurate, and well-organized service, which is inde- 
pendent even of heavy winds. 

At the inauguration of the Milan Exhibition, the 
German aerostat detachment succeeded in filling and 
raising its balloon of 600 cubic meters capacity with- 
in 25 minutes. The balloon itself served as a mo- 
tor, being lifted of its own accord by the upward pull 
of the gas. 

The operation of hauling the balloon in, in case the 
resistance of the arriving wind has to be overcome, 
will, be found far more difficult. For this purpose 
a roller is generally attached to the rope, and over this 
a number of ropes reach down, the knots of which are 
seized by the men, who while running with the wind 



sun. In fact, in the case of clear air, the area to be 
controlled will increase in proportion to the altitude of 
the point of observation. With the aid of sharp field 
glasses the various types of ships may be distinguished 
at distances of upward of 200 kilometers (124 miles). 
This obviously increases the range of a scout ship 
equipped with a balloon. 

Captive balloons can be used to advantage in locat- 
ing the positions of submarine boats. It is a well- 
known fact that we are able to look through clear 
water to a considerable depth; within certain limits the 
higher one is placed above the surface of the water, 
the greater will be the distance that one can see below 
the surface. The first attempt to utilize this fact in 
connection with the searching for sunken ships by 
means of captive balloons was made in Russia as far 
back as in 1894, when the warship "Russakka" was 
searched for in the Gulf of Finland. While this first 
attempt proved a failure, on account of the muddy 
water, experiments since made at Toulon by the French 
navy in the beautiful blue-green waters of the Medi- 
terranean have been attended with favorable results. 

Because of the ever-increasing use of submarine 
boats, which are able without being seen to destroy 
even the largest liners, the importance of this special 
use of captive balloons will be readily appreciated. 

Interesting and most instructive experiments have 
been recently made in this connection in France on 
the submarine "Gustave Zede," which having dived to 
a depth of 3 meters (10 feet) was allowed to take any 
submarine course its commander desired, at a normal 



As a balloon does not interfere with the speed of 
the vessel, it therefore should not reduce its range 
of operation. The gas should, if possible, be gener- 
ated on board the ship, in generators producing hy- 
drogen through the electrolysis of distilled water. 

It may be mentioned that the German antarctic ex- 
pedition which sailed on board the "Gauss" carried for 
the purposes of observation a spherical balloon of 380 
cubic meters (13,417.8 cubic feet) capacity in addition 
to a store of 450 steel tanks containing each 36 liters 
(1.23 cubic foot) of gas under a pressure of 150 atmos- 
pheres. At the conclusion of the expedition the re- 
maining steel tanks were inspected, when their gas 
pressure was found to be 147 to 150 atmospheres, thus 
showing that during the two years the tanks had been 
kept on board, no appreciable leakage had taken place, 
in spite of the considerable differences in temperature 
to which the tanks had been repeatedly exposed. 



Reclaiming Alkali Lands. 

Experiments have been conducted by the Depart- 
ment of Agriculture at Fresno, Cal., with a view to 
reclaiming alkali lands by drainage. Operations are 
now being conducted in a large vineyard near Fresno, 
where alkali has come rapidly to the surface. It is 
hoped that immense tracts which have long lain waste 
may thus be rendered fertile. There are many thou- 
sands of acres of these alkali plains in Fresno County, 
Cal., which are now useless, but it is believed that 
their drainage could be easily accomplished through 
the use of electric power for pumping purposes. 
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INTEBLOCKING BAIL JOINT. 
A recent invention provides a rail joint in which the 
meeting ends are firmly yet detachably connected with- 




INTEBLOCKING BAIL JOINT. 

out the use of fish plates and bolts, or other form oJ 
fastening .independent of the rails themselves. The 
method of accomplishing this novel result is clearly 
illustrated in the accompanying engraving. Fig. 1 
shows two meeting ends of a rail, while Fig. 2 is a 
section through the rails at the joint. It will be 
noticed that the base of the rail at the right-hand side 
is cut away, leaving an overhanging head. The head 
is formed with a projecting portion A. Part of the 
web is retained to form a vertical post B. A slot is 
cut in the base of the rail. The left-hand rail is 
formed to interlock with the right-hand rail. The head 
is cut away, and a slot is formed therein to receive 
the projection A. Part of the web is cut away to re- 
ceive the post B, while the post D, left standing, fits 
into the recess formed behind the post B. A lug or 
projection E fits into the slot in the base of the right- 
hand rail. It will now be seen that if the right-hand 
rail be raised, and' its projecting portion brought over 
the projecting base portion of the other rail, and then 
lowered vertically, the rails will be engaged or inter- 
locked. The tenons A and E will prevent lateral 
movement of the rails, while the posts or abutments 
B and D will prevent endwise movement of the rails. 
In use the weight applied by the wheels of a passing 
train will be imposed directly upon the overhanging 
portion of the right-hand rail, and thereby upon the 
underlying portions of the left-hand rail. The inven- 
tor proposes to construct these joints by means of 
stamping dies. A patent on this novel rail joint has 
been granted to Mr. John C. Abbott, of Carnegie, R. D. 
No. 1, Penn. 



APPABATUS FOB SUSTAINING AND BISECTING BALLOONS 

An apparatus of considerable novelty has recently 
been devised by Mr. Ignace Gruber, of 407 East 138th 




Street, New York city, which has for its object the 
control of a balloon or airship. The control is effected 
by means of a jet of air, which may be directed wher- 
ever needed. If, for instance, the balloon is descend- 
ing, owing to leakage of gas, or to sudden cooling of 
the gas in passing over a body of water, the air jet is 
directed downward, when by pressure on the atmos- 
phere outside, and also by reaction of the jet, it will 
tend to sustain the balloon. Similarly, if the balloon 
is rising too rapidly, the air jet may be directed up- 
ward to resist this motion. Thus sand ballast may be 
dispensed with. The compressed air is supplied by a 
centrifugal pump driven by a small motor in the bas- 
ket or the car. As shown in our illustration, a pair of 
pulleys A are mounted on blocks B, at opposite sides 
of the balloon, the blocks being kept in position by a 
strap which runs over the top of the balloon, and a 
pair of stays or ropes which run down to the basket. 
Mounted on these pulleys is a nozzle, which is con- 
nected by a flexible pipe G with the air pump in the 
basket. A cable D is passed over each pulley A, and 
has its lower ends attached to the opposite ends of a 
lever. The levers on opposite sides of the basket are 
keyed to a shaft, which is provided with a handle E 
at the center. By turning the handle in one or the 
other direction, the pulleys will be turned, swinging 
the nozzles of the air pipes G in the desired direction. 
One of the objections to the present system of using 
sand ballast is that when the ballast is thrown over- 
board to lighten the balloon, it cannot again be re- 
gained. In the present system of using a pneumatic 
jet there is no such loss of ballast; for an inexhausti- 
ble supply of ballast is found in the medium which 
surrounds the balloon. 
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THE PLUG PUZZLE. 
The following puzzle was brought to our attention 
by Mr. P. S. Hay, of Montgomery, Ala. We recognize 
in it a problem which occasionally appears in civil 
service examinations to test the ingenuity of the appli- 
cant. Take a board and cut four holes in it of the 




CUT A PLUS THAT WILL PIT ANT ONE OP THE HOLES. 

relative size and shape indicated in the drawing. Then 
cut a single plug to such form that it will snugly fit 
any one of the four holes. The solution of this puzzle 
will be published in a subsequent issue. 



A Giant Oil Conduit Planned. 

The Southern Pacific is soon to spend $2,000,000 on 
an immense oil pipe-line from the Kern County oil 
fields to a point on San Francisco Bay opposite the 
city. It will be 265 miles long, and will consist of an 
8-inch pipe for the entire distance. This will be the 
first railroad company in the world to own and operate 
its own pipe-line. It is intended to supply the South- 
ern Pacific's hundreds of locomotives' in California at 
a minimum cost. The company find it impossible to 
buy or build enough tank cars to distribute oil at two 
hundred or three hundred points in the State to daily 
supply all its engines. 

On the 265-mile route there will be 23 pumping 
plants, each with two single or triple compound duplex 
oil pumps of special design; also two water pumps for 
injecting water to facilitate the flow of the oil through 
the pipe-line from the wells to San Francisco Bay. At 
each pumping plant there will be a 750-horse-power 
battery of water-tube boilers in three units; also two 
large steel tank reservoirs for storage purposes. Work 
is expected soon to be commenced on this immense 
project. 



APPABATUS FOB SUSTAINING AND BISECTING 
BALLOONS. 



BAILWAY TBACK CONSTBUCTION. 

Illustrated in the accompanying engraving is a new 
form of track construction which does away with the 
use of ties, and in which that side of the rail that is 
worn may be taken up and replaced without interfer- 
ing with the opposite side of the rail. The rails are 
longitudinally divided on a central vertical plane. The 
two sections of each rail are bolted together. The 
abutting ends of alining sections break joints with 
those forming the opposite side of the rail. Each rail 
is constructed with an extended base flange, which is 
imbedded in a roadbed of concrete. To assist in main- 
taining the rails at proper gage, transversely arranged 
tie bars are used. In the illustration the two sections 
forming each rail are respectively indicated at A and 
B. The base of the section A is formed with a broad 



ilange D. The base flange G, on the section B, differs 
from the flange D in having a downwardly-turned 
outer edge. This when imbedded in the concrete road- 
bed serves to hold the rails against spreading. The 
construction is made doubly secure by the use of tie 
bars F. Not only do the sections A break joints with 
sections B, but the rails on one side of the track break 
joints with those on the opposite side, and the tie bars 
are arranged to connect each joint to the solid por- 




BAILBOAD TBACK CONSTBUCTION. 

tion of the opposite rail. Abutting ends of the rail 
sections are connected by means of the usual fish 
plates. The flanges are also connected by means of 
plates E. Since the inner sections B will wear out 
sooner than the sections A, the former may be re- 
placed without removing the latter, thus reducing the 
cost of maintenance. The inventor of this novel 
railroad track construction is Mr. John H. F. Shulze, 
63 Union Hall Street, Jamaica, N. Y. 



AN IHPBOTED BUTTON LATCH. 

A very useful improvement in latches of the button 
type, used in fastening cupboard and closet doors, has 
just been invented by Mr. F. W. Merriweather, of 
1404 Grand Avenue, Kansas City, Mo. The object of 
the invention is to provide a simple construction, 
which will hold the door tightly closed and prevent 
any shake or looseness between the door and latch 
when the latter is applied. The invention also pro- 
vides for the convenient adjustment of the tension on 
the button, whereby the stiffness of the latch may be 
varied. It is a very common defect of the usual 
wooden buttons to work loose, and swing clear of the 
door of their own gravity. This defect is overcome 
by Mr. Merriweather's invention. The illustration 
clearly shows how this is accomplished. A knob or 
handle, of any desired form, is rigidly attached to a 
shank, which passes through an opening in the door. 
The projecting inner end of the shank is angular in 
cross section, and is provided with ratchet teeth cut 
in one of its edges. The button of the latch is con- 
structed of a strip of spring sheet metal, bent upon 
itself to provide a pair of spring arms, which are 
spaced apart and have alining openings adapted to 
slidably engage with the shank. A tongue cut from 
the upper arm is bent upwardly, to engage With the 
ratchet teeth when the button is applied to the shank. 
It is obvious from this construction that on forcing 
the spring arms together, the force with which the 
knob and button are pressed against opposite faces of 
the door may be varied as desired, thus enabling the 
stiffness of the latch to be increased or decreased at 
pleasure. 




AN IMPBOVED BUTTON LATCH. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

MEDICAL BATTERY. — C. W. Tatior, New 
York, N. Y. The invention relates to medical 
and surgical electricity. The object is to pro- 
vide a battery exceedingly compact, and 
arranged for hand use, to enable a person to 
conveniently apply the apparatus to any part 
of the body, to cause a current of electricity 
to pass, by way of the hand holding the 
apparatus, to the body-part on which the 
device is applied at the time. 

CIRCUIT-CONTROLLER.— E. S. Massie 
and J. H. Hawkins, Quincy, 111. In this in- 
stance the invention is in nature a circuit 
closing timer, or controller, employed in the 
sparker circuit of explosive engines. The ob- 
ject had in view is to provide means adapted 
for general circuit closing uses, but specially 
intended for use in sparker circuits. 



Of Interest to Farmers. 
PLANTING-MACHINE.— B. C. McCoy, Pon- 
tiac, Mich. There is provision in this inven- 
tion for planting seed-potatoes, corn, beans, or 
the like, an object being to furnish a prac- 
tically automatic machine, by means of which 
two rows may be planted at a time, with the 
hills or planting at uniform distances apart, 
and in which the seeds are — before planting — 
at all times in view of the person on the 
planter, so that should a pocket not contain 
sufficient seed, more may be manually placed 
therein. 

Of General Interest. 

METHOD OF INKING PRINTING-FILMS. 
— B. Day, West Hoboken, N. J. Mr. Day's 
invention consists of a novel method of con- 
verting a transparent sheet of any suitable 
material into a surface-printing and g 

medium, and then using this medium to print 
the inked design carried by it upon a surface 
to be subsequently printed from, as in the 
lithographic or other surface printing arts ; or 
to print an inked design, or inked print, on 
metals such as zinc, copper, or brass, which 
are to be subsequently etched into the form of 
relief plates. 

FILE FOR PAPERS. — E. Stebbings, Spen- 
cer, Iowa. The object of the inventor Is to 
provide a file arranged to hold a large number 
of papers, to permit of conveniently placing 
the papers in position on the file-loop or re- 
moving any one of the papers from the loop 
without distributing the others, and to allow 
ready detaching of the loop and its contents 
from its support or replacing the same when- 
ever it is desired to do so. 

WINDOW-SHELF.— R. B. Smart, Chicago, 
111. This window support is more especially 
designed as an attachment for windows for 
supporting milk bottles, flower pots, boxes 
containing flowers and like articles, and it is 
arranged to permit convenient attachment to 
the window and allows placing the articles 
in position on the platform , of the support or 
removing the articles therefrom. 

BUCKLE.— G. E. Rawson, Louisville, Ky. 
The object of the invention is to make a buckle 
strong and simple in construction, effective in 
operation and durable in use, and adapted to 
be used for all general purposes, for which 
any buckle can be used, and especially adapted 
to be used on belts, saddle girts, trunk and 
skate straps, and in other connections requir- 
ing a tight fastener. 

BAND-SAW GUIDE. — J. J. Callahan, St. 
Johns, Newfoundland. It is sought in the 
present invention to provide a guide for a 
band saw which is as free from friction as it 
is possible, and in which the band saw is held 
in its proper position and which is inexpensive 
to make and easy to adjust. It relates to 
guides used in wood working and other 
analogous arts. 

DEVICE FOR FASTENING HEADS TO 
BUSTS. — E. T. Palmenbebg, New York, N. Y. 
This improvement has reference to display 
forms and its object is to provide a new de- 
vice for conveniently, quickly and securely 
fastening the head of the bust of a display 
form without danger of disfiguring the ex- 
ternal appearance of the head or bust. 

MUSIC-LEAF TURNER.— J. O'Connob, New 
York, N. Y. The device is designed to be 
attached to a piano or similar instrument, or 
to a music rack, and is adapted to be operated 
by foot pressure, thus leaving the hands of 
the player free at all times to operate the 
instrument, the parts being so arranged that 
the leaves may be quickly turned one at a 
time as the music progresses, or simultaneously 
turned back to a closed position. 

DISTILLING APPARATUS.— M. LloDBA, 
Manila, Philippine Islands. In this patent the 
improvement is in a distilling apparatus. The 
wash as it passes through the refrigerating 
column and the condensing cylinder, will con- 
dense the vapor from the distilling column, 
and the vapor will give up its heat to the 
incoming wash, thus gradually heating the 
same during its passage toward the caldron. 

TRAY FOR STEAMING YARN.— W. E 
Lyfobd, Thompsonville, Conn. The aim of this 
inventor is to provide a tray for supporting 
printed yarn during the process of steaming 
the same, with a view to fix the color, the 
tray being . arranged to allow the steam to 
readily penetrate all portions of the yarn in a 
comparatively short time and to allow com- 
pact nesting of a plurality of trays for steam 



ing a large amount of yarn in a small space. 
MANUFACTURE OF BLOCKS.— I. Locas, 
Passaic, N. J. This invention pertains to the 
manufacture of cement blocks, artificial stone 
blocks and the like, and its object is to pro- 
vide certain improvements in the manufacture 
of blocks made from plastic material, whereby 
the blocks are rendered highly homogeneous 
and exceedingly strong and durable. 

FLUSHING DEVICE FOR WATER-CLOSET 
BOWLS AND- THE LIKE. — L. W. Eooleston, 
Appleton, Wis'. The usual tank and supply 
tank are employed by the inventor. At the up- 
per end of the pipe is a valve casing in which is 
a nozzle or injector discharging water into the 
tank. A plug valve having slidable movement 
within the casing and movably connected with 
which is., an actuating lever, through whose 
medium the valve is caused to open the 
nozzle outlet and again close it. A con- 
trolling member is employed for the lever in- 
termediate of which and a co-operating float 
are other members of special construction. 
The flushing devices are primarily actuated by 
the usual pull-chain. 

BLADE-HOLDER FOR RAZOR-BLADES. — 
T. F. Cublet, New York, N. Y. The object in 
this improvement is to provide a holder for 
razor blades nsed in ordinary and safety razors, 
and to be held in stropping and honing ma- 
chines and other devices, the blade holder being 
arranged to hold a blade securely in position 
during the use of the razor, machine, or other 
device, and to allow an interchange of blades 
of different thicknesses. 

MOLD FOR ARTIFICIAL STONE. — F. 
Nelson, Menoken, N. D. The invention has 
reference to improvements in molds for form- 
ing building blocks of concrete, the object being 
the provision of a mold by means of which the 
blocks" may be readily shaped and so formed 
that a completed wall will have a continuous 
air passage or space from top to bottom. 

VESSEL. — J. McAbdle, San Francisco, Cal. 
The principal objects of the inventor are to 
provide a structure which shall be safe, readily 
controlled, and efficient, the speed developed 
being high as compared with the power ap- 
plied. Propelling floats hold the hull clear of 
the water, entirely eliminating the pushing and 
dragging movement present when a hull is 
forced against the water by a small stem 
propeller. 

STORAGE AND COOLING VAT FOR MILK 
OR CREAM. — Z. S. Lawbence, West Shefford, 
Quebec, Canada. The vat which forms the 
object of this improvement, is preferably of 
large capacity and of such construction that 
the milk or cream contained therein may be 
subjected to a slow or gradual cooling or be 
suddenly chilled, as desired ; also providing for 
a thorough mixing of the contents, bringing the 
same to a uniform consistency before drawing 
it off. 

OIL-CAN. — A. F. Demoby, Houston, Texas. 
The aim of the inventor is to provide a non- 
explosive can from which oil can be readily 
poured, and which will be air-vented and the 
pouring and filling means will render the can 
non-explosive by preventing the passage of 
flame to the interior of the can through either 
the filling or dispensing means. 

WATER-COLOR BRUSH. — J. W. Hawkins, 
Passaic, N. J. The intention in this case is to 
provide an improved water color brush more 
especially designed for use in making wash 
drawings, and arranged to enable the user to 
readily apply the color with one brush and give 
the desired gradations of tone with a second 
brush. 

NON-REFILLABLE BOTTLE. — G. FbAsbb, 
Jersey City, N. J. A valve is provided which 
is automatic in action and so located in the 
stopper that it will be in constant communi- 
cation with the body of the vessel, but cannot 
be reached or tampered with from without, 
which valve acts to effectively cut off the sup- 
ply of air to the vessel while the latter is in 
an upright position, but wherein as soon as the 
vessel is tilted air will be admitted in more or 
less quantities ample to permit the ready flow 
of liquid from the vessel. 

FOOD PRODUCT AND PROCESS OF 
MAKING THE SAME.— F. H. L. ClabKe, Villa 
Bellerive, Cannes, France. The object of the 
invention is to supply an alimentary product 
which, besides having a high nutritive value, 
shall be cooling and very readily digestible, so 
as to be specially adapted for use as a diatetic 
in cases of dyspepsia. The ingredients afford 
all the essential elements of a complete food in 
a concentrated form, viz. : albuminous matters 
or proteids, fatty substances, and carbo- 
hydrates. 

TRUNK-ROPE FASTENER. — E. W. Cabboll 
and F, S. Baibd, Congress, Ariz. Ter. The 
device is adapted to be attached to trunks, 
boxes, chests, and the like, for tightening and 
holding the ends of a rope or cord used to 
firmly hold the trunk, box, etc., in its closed 
position. The object is to provide means easily 
applied to any container whenever desired, and 
which completely conceals and protects the ends 
of the rope, whereby the latter can not readily 
become disengaged. 

CHAIN.— H. T. Ccbbie, Chicago, 111. The 
chain comprises interlocked links, each pro* 
vided -at the inner face of each end with a 
recess and an anti-friction metal filling the 
: said recess, and conforming at its outer sur- 
face to the contour of the inner face of the 
end of the link. The chain is arranged to 
reduce the friction of the links to a minimum, 



CURRYCOMB.— R. F. Lawson, Effingham, 
111. Well rounded teeth arranged in alternate 
rows enable the operator to cover every part 
of the animal's hide without pain or injury to 
the tender skin in such manner as to thor- 
oughly cleanse the animal of all dirt, dust, 
dandruff, dead hair, etc., with great facility. 
The comb should be moved sidewise over the 
parts and when drawn lengthwise through the 
mane and tail will most effectively comb the 
long hair. 



Hardware. 

FILE. — H. Getaz, Schenectady, N. Y. 
The improvement refers to that class of 
files in which the teeth are composed of 
a series of cutting blades clamped together 
in an angular relation and adapted to be 
readily sharpened when dull. The object is to 
improve the files, especially in the matter of 
providing for the deflection of the blades in 
an effective manner. 

NUT-LOCK.— R. D. Bakeb, Las Vegas, 
Nevada. In the operation of this nut-lock, the 
nut is turned upon the bolt the required dis- 
tance. The end of a lock is then inserted in 
the longitudinal groove of the bolt, until the 
shoulder at the end of the cut away portion 
is in engagement with the outer face of nut, 
at which point the transverse end of the lock 
will be in engagement with one of the grooves 
of the nut. 

Heating and Lighting. 

HEATING-STOVE. — W. Hecebmann, Seda- 
lia, Mo. There is provision in this stove for 
a relatively large heating surface, a long flue 
or passage for transverse of the heated gaseous 
products of combustion. The stove occupies a 
relatively small space. It comprises a com- 
bustion chamber and a superposed heating 
chamber connected and supported together 
from the top of the downwardly extended flues 
or pipes, the latter serving practically in the 
place of legs or other usual form of support. 

EXPANSION-TUBE.— O. S. Pedebsen, New 
York, N. Y. The aim of this invention is to 
produce a heating tube having a form en- 
abling the same to take up the expansion or 
contraction of the tubes longitudinally, tending 
to make the joints leaky and otherwise de- 
fective, without affecting the joints at the 
ends of the tube. It relates to heating tubes, 
such as used in boilers and feed water heaters. 

DOMESTIC AND INDUSTRIAL HEATING 
APPLIANCE.— C. J. Roux, 85 Route d'Auber- 
villiers, Pantin (Seine), France. Complete 
combustion of fuel is effected by this invention 
and all heat furnished by the products 'of com- 
bustion is absorbed. The general arrangement 
of the apparatus permits of raising the reigni- 
tion chamber to and maintaining it at a very 
high temperature, producing the reignition of 
the dead combustible products still contained 
in the products of combustion. 

APPARATUS FOR CONSUMING SMOKE 
IN STOVES AND FURNACES.— C. J. Roux, 
12 Rue Doudeauville, Paris, France. The in- 
vention has reference to apparatus for consum- 
ing smoke in stoves and furnaces and is ap- 
plicable to domestic and industrial heating ap- 
paratus of all kinds. By its means complete 
combustion may be obtained and absolute con- 
sumption of smoke, whatever the nature of the 
fuel may be, as soon as normal conditions have 
been established, even with the softest coals. 



Household Utilities. 

SKIMMER. — J. F. Ibby, Baltimore, Md. 
The skimmer is provided with a dished bottom, 
and at the upper portion of the bottom with 
an opening through which grease and other 
surface portion of soup may pass to flow into 
the bottom and be retained by the rim of the 
skimmer in the use of the device. In connec- 
tion with the dished bottom the inventor pre- 
fers to provide a bell-shape flange at the base 
of the rim, and extending outwardly to in- 
crease the surface acted upon by the skimmer. 



machines and mechanical Devices. 

POWER-TRANSMISSION MECHANISM. — 
F. Sedivy, Globe, Ariz. Ter. The invention 
relates to a former patent granted to Mr. 
Sedivy. The present has among objects to 
provide means whereby the stroke of the ma- 
chine may be varied. An important feature 
is the provision for adjusting the position of 
springs so the stroke of the traveler may be 
varied by reversing the rockers at different 
points, and he prefers to make the means for 
supporting the opposite sets of springs inde- 
pendent so they may be independently shifted 
to enable reversing of the detent devices at 
any position. 

MECHANICAL MOVEMENT. — A. Lindsay 
and J. Meinebt, Davenport, Iowa. The Im- 
provement relates more particularly to that 
class of gearing designed to convert the rotary 
motion of the power shaft into alternating 
motion in the driven shaft. The principal 
object is to provide a gearing in which the 
reversal of the direction of the driven shaft 
is accomplished quickly and with the minimum 
amount of friction, the mechanism being 
easily operated. The gearing is particularly 
designed for washing machines. 

PICKER-STICK CHECK. — N. VAILI.AN- 
codbt, Lewiston, Maine. In this instance the 
invention refers to looms, and its object is to 
provide a check arranged to insure an easy 
impact of the shuttle on the picker stick, thus 
preventing breaking of the filling, and to re- 



duce the liability of the breaking of the picker 
stick and picker straps to a minimum. 

WORK-GAGE. — F. M. Chapman, R. W. 
Chapman and H. W. Chapman, Oldtown, 
Maine. The invention relates to a work gage 
intended especially for use in connection with 
wood working machines, particularly with cir- 
cular saws, the gage being mounted on the 
saw table and adjustable toward and from the 
line of the saw so as to gage the width of 
the material sawn. 

EXERCISING APPARATUS.— J. J. Cooper, 
New York, N. Y. The object of this inventor 
is to provide an apparatus arranged to produce 
an exceedingly healthy action of the various 
members of the human body, notably the mus- 
cles, intestines, and other vital organs, with a 
view to invigorate the body and to cure con- 
stipation, to reduce obesity, etc. 

PASTING-MACHINE.— J. H. Tbismen, New 
York, N. Y. The machine is more especially 
designed for pasting sheets of tissue paper or 
other material together to form ornaments, 
such as bells, festoons, lamp shades, and like 
articles, the arrangements being such that a 
large number of sheets can be quickly and 
accurately fastened together without skilled 
labor. 

CORN-POPPER. — G. B. Young and J. H. 
Young, El Paso, Texas. This com-popper 
device may also be used in roasting peanuts 
and chestnuts and as a cooker generally. 
Primarily the inventor's object is to provide 
for the cooking, roasting, etc., preferably by 
electrical means in a manner that the same 
may be carried out uniformly and also provide 
for the automatic release of the corn from 
the popper should the pan fill to overflowing. 
The Messrs. Youog have also patented a 
corn-popper in which the subject matter of 
the present application is directed to improve- 
ments in corn-poppers divided from their co- 
pending application formerly filed, it is also 
not limited to the particular use of popping 
corn, as it may be employed in roasting pea- 
nuts, chestnuts, and as a cooking device gen- 
erally. 

STICK-FEEDER.— W. H. Waldbon, New 
Brunswick, N. J. The invention pertains to 
drying machines, such as used in the manufac- 
ture of wall paper and the like, and its pur- 
pose is to provide a feeder arranged for prop- 
erly spacing the sticks used as supports in 
hanging up the freshly coated or printed paper 
for drying or other purposes. 

CARTON-FILLING MACHINE.— R. Sundeb- 
man, Buffalo, N. Y. The invention comprises 
mechanism for moving a carton into position 
to be filled, means for forcing into the carton, 
while in stationary position, the material to 
be fi lied Into the carton, and mechanism for 
removing the carton after the filling thereof. 
While the present invention may be used in 
carton making machines of various kinds, Mr. 
Sunderman preferably employs it in a ma- 
chine such as described in his pending appli- 
cation formerly filed. 

COAL-MINING DRILL-FOST. — P. Rommes, 
Pittsburg, Kan. One of the objects in this 
instance is to provide means for determining 
the course the drill takes before the post is 
firmly set and to save work and time ; another 
is to prevent the post from giving way when 
set on soft or infirm bottom ; another is to 
secure firmness and obviate wabbling motion ; 
another is to afford facilities for adjustment 
of threaded box ; another to facilitate changing 
drills and removing borings from drill hole ; 
and lastly, to afford means for attaching 
threaded boxings of various types and makes. 

LOADING APPARATUS.— E. Rosenvall, 
Salt Lake City, Utah. The coal or grain to 
be loaded passes down a chute upon the cir- 
cular table, which is rotated by a shaft. Ro- 
tation of the table or hopper throws the grain 
from the side thereof, into different parts of 
the car, and by adjusting the inclination of 
the table to the carriage, and the position of 
the shield, the grain may be thrown up or 
down as desired. Any suitable mechanism 
may traverse the carriage upon the track. 

FIRE-ESCAPE.— G. J. Pitts, New York, 
N. Y. The invention refers to improvements 
in the portable type, or that class placed in a 
room near a window, so as to be in position 
for instant use, the object being to provide a 
device automatic in its braking or retarding 
means, when used under a certain condition, 
and under control of a person when under 
another condition. 

SAW-SWAGE. — J. Hanchett, Sheridan, 
Mich. The invention comprises in a saw 
swage, in combination a block having a chan- 
nel in the under face adapted to receive the 
edge of the saw blade, an anvil mounted in 
the block, a swaging device attached to the 
block and co-operating with the anvil, a lever 
actuating the device, a brace rotatably mounted 
in the block having an arm engaging between 
the teeth of the blade and having a second 
projecting into the lever's path and constitut- 
ing a stop therefor. 

MACHINE FOR VARNISHING EYELETS. 
— I. W. Giles, New Bedford, and C. W. TobeY, 
Fairhaven, Mass. These inventors have found 
that a flat brush arranged to revolve in a 
plane parallel to the face of the eyelets U 
entirely effective in distributing varnish with 
uniformity. They employ two flat annular 
■brushes arranged to revolve in opposite direc- 
tions. Whereby the distribution is distributed 
more evenly than by a single brush. 
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ROCK-DRILL.— J. B. Mabshall, Broken 
Hill, New South Wales, Australia. According 
to this invention the recess is made in two 
portions and its depth varied to give smaller 
escape for the air at the forward end of the 
piston, thus the front end of recess passing 
the front relief port permits not sufficient 
escape to cause sudden reversal of valve nor 
does reversal occur until a deeper part of the 
recess encounters the relief port. There is 
adequate escape at all parts of the stroke for 
reversing. 



Prime movers and Their Accessories, 

TRACTION-ENGINE. — A. S. Wysong, 
Meade, Kan. The invention lies- largely in 
the detail construction and arrangement of the 
transmission gear and in the frame and the 
bearing boxes for the shafts. Frame portions 
are secured adjustably in the main frame and 
the bearing boxes of the adjustment devices, 
all with the view to facilitate the adjustment 
of the tension of the sprocket chains. 



Railways and Their Accessories. 

VENTILATOR FOR CARS.— H. Van Ness, 
New York, N. Y. When the ventilator is prop- 
erly set to the roof of a car and particularly 
when the car is in motion, a current of air 
will enter the ventilating chamber at one end 
and pass over the ventilators, creating a suction 
to draw all foul air upward and conduct it to 
an exit at the opposite end of the car, thus 
providing a perfect ventilation without 
drafts. 

TRACK-SPREADING SIGNAL. — I. M. Bond, 
Tacoma, Va. The object of the invention is to 
automatically indicate the spreading of the 
rails of railways at any particular point at 
which the device is applied. It frequently 
happens that one of the rails of railways 
under constant usage, especially on sharp 
curves, is loosened and sprung outward, and if 
unnoticed and neglected causes derailment at 
this point. Mr. Bond's novel device secures 
the avoidance of this trouble. 

SMOKE AND CINDER CONDUCTOR.— H. 
L. Laeisey, Charleston, S. C. The aim of the 
inventor is to provide a conductor, arranged to 
conduct the smoke and cinders from the smoke 
box of the locomotive back over the locomotive 
tender and cars, to increase the draft and to 
prevent back draft in the Are box when the 
doors thereof are opened, to insure a free ex- 
haust and thus relieve the locomotive engine 
of back pressure. 



Pertaining to Recreation. 

ADJUSTABLE SWING.— C. F. Bean, Port 
Tampa City, Fla. In this swing the character 
and degree of the tilting motion may be varied 
at will. The invention admits of general use, 
but is of peculiar value in reference to swings 
used for recreation and comfort, and in which 
an oscillatory motion is accompanied by a 
tilting motion. 

GAME DEVICE.— F. W. Moseley, St. 
Hyacinthe, Quebec, Canada. The aim is to 
provide a puzzle of that type which is manipu- 
lated by the hands of the operator to bring 
rolling objects to predetermined positions, 
wherein magnets are employed at the various 
stations for the rolling objects, and to pro- 
vide rolling objects attractable by the said 
magnets. 

TOY. — W. F. Schoenhdt, Philadelphia, Pa. 
The aim in this instance is to provide a toy 
in the form of human or animal figures having 
movable body parts, to allow a child to con- 
veniently and readily change the position of 
the body parts relative to each other, with a 
view to give different appearances to the figures 
to suit the mood of the child. 

PUZZLE.— Ri W. Kemp, Jr., New York, 
N. Y. In the present patent the invention re- 
lates to puzzles, the more particular object 
being to produce a device provided with rolling 
bodies and so arranged as to enable the opera- 
tor, by a little skill, to place the rolling 
bodies in various predetermined positions. 



so constructed that in harnessing a horse to 
a buggy it is simply necessary to raise a shaft 
and snap the holder thereon, thereby greatly 
facilitating the work, since necessity of back- 
ing the animal to a predetermined position 
between the shafts is not necessary. 

WUT-LOCK.— D. B. Hanlon, New Liberty, 
Ky. -The invention relates particularly to im- 
provements in locking devices for nuts on 
vehicle axle skeins, an object being to provide 
a nut lock that may be readily and quickly 
adjusted for locking the nut in position and as 
readily detached when it is desired to remove 
a wheel from an axle. 

MOTOR-VEHICLE STEERING-GEAR.— W. 
E. Slater, San Francisco, Cal. In its pre- 
ferred embodiment the steering road wheels 
of the vehicle are connected with the motor 
cylinder ; the admission or exhaust of fluid 
pressure to and from the same being under 
the control of a multiple valve placed con- 
venient to the driver, and the fluid pressure 
being stored in the reservoir which in turn is 
charged by a pump coupled with the engine 
of the vehicle or with some other suitable 
driving element. 

COLLAPSIBLE BABY-CARRIAGE.— G. A. 
Svanberg, Fort Lee, N. J. The principal 
object of the inventor is to provide a carriage 
or cart propelled by hand, of which the parts 
are few and arranged to be conveniently 
packed and folded so as to occupy but a small 
compass and which will then be in condition 
to be conveniently, quickly, and easily read- 
justed in operative positions and securely held 
in place for use. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date- of thin paper. 
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X and Queries: 




HINTS TO CORRESPONDENTS. 

Name! and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or nnmber of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised In our columns will be furnished with 
addresses of bouses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general Interest cannot be expected 
without remuneration. 

Soientiflo American Supplements referred to may he 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



Pertaining to Vehicles. 

AUTOMOBILE DRIVING-GEAR. — R. S. 
McInttbe, Riverside, Cal. The invention per- 
tains particularly, though not necessarily, to 
a means for driving motor vehicles, in which 
a countershaft is employed with the engine 
or motor by certain means for driving the 
shaft and for changing the direction of 
revolution, and connected with the rear or 
other traction wheels of the vehicle by means 
of chains running over sprockets, connected 
with the traction wheels. 

FRAME FOR AUTOMOBILES.— E. SanCHis, 
60 Rue Pierre Charron, Paris, France. The 
object of the invention is a system of motor 
car with three or four wheels characterized 
by the special construction of its frame and 
its method of suspension. These arrangements 
permit of doing away with the ordinary con- 
struction of car-body while giving the driver's 
seat the form of seats used for large carriages, 
of suspending it comfortably and bringing to 
the driver the mechanism of the control and 
steering gears, which can be arranged in the 
same manner as in a large vehicle and without 
diminishing the simplicity of construction of 
the trl-car, while giving it definite solidity. 

HARNESS. — W. H. Sneed, Pensacola, Fla. 
The. purpose of the inventor is to provide shaft- 
supporting collars, or shaft holders for vehicles, 
adapted for attachment to the saddle straps, 



(10587) W. B. M. says: Will you 
kindly answer the following inquiry? Is the 
weight of water in a boiler "under steam press- 
ure," additional pressure on bottom of boiler? 
Is the result the same when the water is above 
boiling heat, and when it is not? What makes 
a good belt dressing? A. The weight of water 
in a boiler under steam pressure is additional 
pressure on the bottom of the boiler, and the 
result is just the same when the water is 
above the boiling heat. Heating water does 
not change its weight. One-half neatsfoot and 
one-half castor oil makes a good belt dressing. 

(10588) C. S. says: I have a blower 
making 100 revolutions per minute ; discharge 
pipe is 24 inches in diameter ; the blower is 
used for a pneumatic cash system of 75 sta- 
tions. Now I would like to know if I can dis- 
charge the exhaust air from the blower into 
my smokestack without Interfering with the 
draft of my furnaces. I have in use two 
boilers, 125 horse-power each ; the stack is 
square, 3 feet x 4 feet 6 inches, and also has 
an offset a little above the center of the stack. 
The only place where I could exhaust into 
the stack now is about five feet below the 
boiler flue, that would be at the bottom of 
the stack. If I can't exhaust in this place, I 
would have to carry a line of pipe up on the 
outside of the building to a point above the 
boiler flue. Which would be the best? And 
would I need an elbow in the stack, so the air 
shoots up, or is it unnecessary? A. You do 
not give the height of your stack, nor the 
velocity, pressure, and volume of the air from 
the Root blower, so that it is impossible for 
us to make any exact calculation ; but unless 
you have a draft very considerably in excess 
of what you actually require when forcing your 
boilers, it would not be wise for you to dis- 
charge the blower into the stack, because that 
would have the effect of materially reducing 
the size of your chimney. On account of the 
distance of the stack from the boilers, it is 
more doubtful if you have the draft to spare. 
In case you try the experiment, insert the 
discharge pipe from the blower at the base of 
the stack, with an elbow pointing upward. 

(10589) C. J. S. says: How long is 
the scaling ladder in use in the New York 
Fire Department, and where was it invented, 
and how long is it in use in Berlin ? Which 
is more improved — New York or Berlin? A. The 
scaling ladders used In the New York Fire 
Department were first used in 1883, and they 



run from 12 to 20 feet— 12, 14, 16, 18, 20. 
At about the first time they were used, _ a very 
successful rescue was made by Chief of Bat- 
talion Binns. We have no information rela- 
tive to the scaling ladders In use in Berlin, 
except that they are used. In general, we 
may say American-built Are engines are the 
best made, and we have never heard it ques- 
tioned that the secondary part of the Are 
equipment was any less good. Owing to the 
methods of construction employed abroad they 
have fewer flres, therefore there is no such 
demand for improvements in Are apparatus as 
here. 

(10590) O. N. writes us: Is a 16 can- 
die power bulb frosted more luminous than one 
that is not frosted? That is to say, will one 
16-candle-power frosted bulb give more light 
than one that is not frosted? A. An Incan- 
descent electric lamp with clear glass bulb 
will emit more light than one with a frosted 
bulb. The bulb cuts off light No arrange- 
ment of the bulb can increase the light of the 
Alament. It is the -filament which gives the 
light, and not the bulb. Even a bulb of cl«ar 
glass absorbs some light. One of partly opaque 
glass will, of course, absorb more light. 

(10591) N. A. N. says: Will you please 
decide if there is a difference between a mile 
square and a square mile? I hold that a mile 
square is a mile around it, and a square mile 
is four miles around it. A. A "mile square" 
and a "square mile" have each the same area, 
but the phrases have very different meanings. 
A mile square is a Agure one mile on each 
side, and all its corners right angles. A 
square Aeld one mile on a side Is a mile square. 
A square mile contains 640 acres, and may be 
in any shape whatever, circular, rectangular, 
etc., or of any irregular form. 

(10592) F. A. F. asks: Kindly answer 
the following mathematical problem to set your 
readers right : We have an aquarium, a globe, 
6% inches in diameter, 6% inches high ; the 
question is, How many pellets or buckshot % 
inch in diameter will this globe or aquarium 
hold? A. The problem you send us may ad- 
mit of a mathematical solution, but so far as 
we know It only admits of solution by experi- 
ment. Fill the globe with shot and count 
them. The globe is apparently an irregular 
solid. You give the dimensions as 6%*x6% 
Inches. This is not a -spherical solid, and its 
shape is not determined by two dimensions 
only. The rate of curvature of Its parts Is 
not given by knowing two dimensions only. If 
it be assumed that the dimensions are the 
axes of an ellipse, then the solid is an ellipsoid 
of revolution and its form is definitely known. 
But it can hardly be assumed that a globe of 
glass blown by ordinary processes of the shop 
is an ellipsoid of sufficient accuracy to base a 
mathematical calculation upon. If its solid 
contents simply are known, the number of 
spheres which it would contain could not even 
then be calculated without more data. And 
if the problem were solvable, what would be 
the use of doing it? We are fond of working 
upon problems which lead to results of practi- 
cal value, and though we sometimes work out 
problems for correspondents, which are simply 
puzzles, we always feel that the time is mis- 
spent, since we are beyond the age when we do 
such work simply for mental gymnastics. 

(10593) W. H. asks: I would be 
obliged to you for a little information on fol- 

I lowing : Suppose we take a motor, and from 
the same motor get the power to run a dvim- 
mo, and place both pieces of machinery in a 
receptacle from which we could extract the 
air, and therefore form a vacuum. Do you 
think that we could get more return for the 
power expended, on account of relieving both 
machines of the atmospheric pressure, and by 
depriving the bearings of the oxygen, would 
they be Jess liable to heat? A. We know no 
reason to suppose that a dynamo will perform 
any better or worse electrically in a vacuum 
than in the open air. This idea has been ad- 
vanced very many times. We usually reply 
that any one can easily try the experiment 
and find out if it be so. Nor has oxygen 
anything to do with the heating of bearings. 
Friction is the cause of hot bearings, and this 
is as operative in a vacuum as in the air. 
The friction of the air retards the motion of 
a machine somewhat. This retardation would 
be absent in a vacuum. The work of pump- 
ing the air out of the receptacle and maintain- 
ing the vacuum must be paid for. We feel sure 
that" this would cost more than overcoming 
the friction of the air. 

(10594) E. C. R. asks: If a sealed glass 
globe containing atmospheric air is weighed in 
air, and then a vacuum is produced in said 
globe, and the globe reweighed, will it weigh 
the same, or more, or less than when filled 
with air? All other conditions assumed to be 
equal, and also assumed that the experiment 
is mechanically possible. A. If a glass globe 
be weighed with air in it, and the air be then 
pumped out, the globe will weigh less than it 
did with the air in it. Air has weight just as 
really as iron or water. The experiment is 
not only mechanically possible, but nearly every 
high school student in the country who studies 
physics performs it. It is the usual method 
of determining the weight of air. 

(10595) C. R. S. asks: 1. I understand 
that a pure red pigment should reflect only 
those lengths of waves which would give the 
sensation of red. Similarly with green and 



violet pigments. Do we possess such pig- 
ments? And further, in the case of inter- 
mediate colors, such as orange or violet, ha?e 
we pigments which would give waves of nearly 
one length, or with the orange pigment a re- 
flection of waves confined between the red and 
green, etc.? A. We probably have no perfectly 
pure colors in pigments, but the aniline dyes, 
vermilion, emerald, and Hoffmann's violet RB 
come very near it. Any pigment may be a 
combination of two or more pigments, and 
give a color corresponding very closely to a 
color in light which has but one wave length. 
A compound color may appear just like a 
simple color until it is analyzed. 2. Explain 
how red and blue pigments mixed give violet 
instead of black, as would seem to be the 
result. A. Red and blue give purple, as they 
should, and not black. 
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A Manual of Hydraulics. By R. Bus* 

quet. Translated by A. H. Peake. 

New York: Longmans, Green & Co. 

12mo.; cloth; 312 pages, illustrated. 

Price, $2.10. 
The price of coal has risen so steadily that 
the ratio of the efficiency of steam engines to 
their running cost has remained almost a 
constant, in spite of their wonderful improve- 
ment in construction and design. This has 
caused attention to center upon hydraulic 
power as a convenient energy source, especially 
since the developments in electrical science 
have enabled energy to be conveniently trans- 
mitted from the spot where it is produced to 
the region where it is needed. This book ex- 
pounds the principles underlying the use of 
water-power, and discusses the application of 
these principles to almost every type of hy- 
draulic prime mover in commercial use, show- 
ing the relative merits of each type and the 
circumstances favorable to it. The methods 
are simple arithmetical ones, and only a very 
elementary knowledge of arithmetic and 
geometry Is necessary in order that the whole 
of the many examples may be followed. The 
measurements have alt been changed to 
"British units," and the constants occurring 
in the various formula? modified to suit the 
reduction. The book occupies the middle 
ground between the popular descriptive work 
and the abstruse treatise. 

Theory and Practice of Pianoforte 

Building. By William B. White. 

New York: Edward Lyman Bell. 

8vo. ; cloth ; 160 pages ; illustrated. 

Price, $2. 
The development of the American piano- 
forte is a study which is interesting to the 
artisan as well as to the pianist, since the 
skill of each re-acts upon the work of the 
other. There has not been wanting a number 
of writers who have treated of the history 
of the subject, but an exposition of the cor- 
rect principles of design has not hitherto 
appeared in the English language, at least in 
a form that possesses permanent value to the 
American manufacturer. "The Theory and 
Practice of Pianoforte Building," the result of 
more than two years of conscientious study 
and research, is a work of technical knowledge 
in a concrete form. The general outline of the 
book can be explained with little detail After 
a short historical sketch, follows a general 
statement of the laws that govern the pro- 
pagation and transmission of sound. This 
leads to a concise explanation of the peculiari- 
ties of stretched strings and their behavior 
under varying conditions. From this it is but 
a step to the subject of pianoforte strings, 
their dimensions, and the manner in which they 
become the agents of a sound-production in 
the instrument. The next department is that 
of resonance and the resonating apparatus of 
the instrument. The framing that holds to- 
gether the elements is next subjected to 
analysis' and explanation, with the mechanisms 
of touch and percussion. The volume closes 
with the draughting of scales, and the cal- 
culations for shrinkage that are rendered neces- 
sary by the vagaries of cast iron. 

The Steel Square Pocket Book. By 
Dwight L. Stoddard. New York: 
The Industrial Publishing Company. 
32mo.; cloth; 159 pages. Price, 50 
cents. 
Many books have been written upon the steel 
square, but one of pocket size will be met with 
joy by all who use the tool. Although in this 
little volume it has not been attempted to 
describe all the various operations that can be 
performed with the steel square, the endeavor 
is made to place those that it does deal with 
before the eye by illustrations rather than to 
confuse the mind by complex printed descrip- 
tions. 

The Architects' Directory and Specifi- 
cation Index for 1907. New York: 
William T. Comstock. Quarto; cloth; 
192 pages. Price, $3. 
This directory, known among architects, 
manufacturers, and dealers in building ma- 
terials as the Red Book, has just come out 
for the year 1907, and is gotten up in a very 
commendable manner. The general list of 
architects shows an increase, and the change 
of addresses and of Arms has been very con- 
siderable during the last year. The activity 
in building has evidently resulted in many 
rearrangements among the members of the pro- 
fession. The list of architectural societies has 
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been carefully revised, giving the officers for 
the present year. The building departments 
are also carefully listed, giving the officers for 
1907. The Specification Index for this year 
has evidently received special attention, and is 
much more complete than ever before, and 
will be found a very valuable reference for 
architects in writing specifications, as well as 
for the use of builder* and contractors in get- 
ting estimates on materials. The whole work 
comes out in attractive shape, and should be 
appreciated by architects, builders, and manu- 
facturers as a reference book of the names 
and addresses of architects, landscape and 
naval architects, professional societies, archi- 
tectural schools, periodicals, building depart- 
ments, and all the varied interests connected 
with architecture. 

Petbogbaphisches Vademekum. Ein Hllfs- 
buch fur Geologen. Von Dr. Ernst 
Weinschenk. St. Louis: B. Heider. 
lfimo. ; cloth; 208 pages; illustrated. 
Price, 85 cents. 
A handbook intended to fill the need for a 
reference medium that will enable its users to 
determine the various more frequently met 
with minerals at a glance. The first of the 
two parts into which the book is divided is 
general in its descriptive character, the second 
part specialized. The cuts of minerals and 
rocks are admirable, giving a better idea of 
the forms they illustrate than could be ob- 
tained from pages of descriptive matter alone. 

The Treatment of Storage Battebies. 
By R. W. Vicarey. London: The 
Electric Accumulator. With illustra- 
tions; 58 pages, paper. Price, $1. 
Of the many books that have been written 
on the electric accumulator or storage battery, 
as it is commonly called, but few consist of 
anything more than historical sketches and 
descriptions of the various types in existence. 
The need of a book of simple directions is the 
more marked, since accumulators are in the 
majority of cases cared for by persons ranging 
from the electrical engineer, in large plants, to 
the stable-man, or even to the cook, in country 
houses. By following the instructions given 
in this pamphlet many of the difficulties with 
which storage-battery users have struggled in 
the past will be done away with. 
Textile Fabrics and Their Preparation 
for Dyeing. With numerous engrav- 
ings and diagrams. By Prof. J. J. 
Hummel. New and revised edition. 
Edited by Paul N. Hasluck. Phila- 
delphia : David McKay. 16mo. ; 
cloth; 160 pages. Price, $1. 
A comprehensive treatment in a convenient 
form for every-day use. The contents of the 
manual are based on the book written by the 
late Dr. J. J. Hummel, E.C.S., professor and 
editor of the Dyeing Department of the York- 
shire College, Leeds. Although many changes 
in the preparation of textile fabrics have been 
made since the earlier edition of this book was 
published, it has been brought up to date and 
enlarged without omitting any essential parts 
of the original work. 

Standard Mechanical Examinations on 
Locomotive Firing and Running. By 
W. G. Wallace. Chicago: Frederick 
J. Drake & Co. 12mo.; leather; 345 
pages; illustrated. Price, $1.50. 

The first portion of this work is given up to 
the answers to questions adopted by the 
Traveling Engineers' Association as a standard 
for the mechanical examination of locomotive 
firemen for promotion ; each road being sup- 
posed to use questions applicable to its own 
service. The remaining portion of the work 
consists of articles on the evolution of the 
Locomotive, Setting Locomotive Valves, Mak- 
ing a Timetable, Fuel Oil and Oil-burning Lo- 
comotives, Air-Brake Practice, and of tables 
of Link Motion, Steam Temperature and Vol- 
ume, and Train Resistance. 
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Acid, manufacturing nitric, W. OBtwald. . 868,904 

Adding machine, J. G. Vincent 858,548 

Adding machine, E. von Reppett 858,626 

Adding machine controlling mechanism, J. 

A. Smith 858,634 

Addition tester, H. B. Brown 85 §>?§6 

Advertising machine, C. D. Harding 858,452 

Ait brake mechanism, G. H. Boswall 85g.gf5 

Air vent, safety, W. H. McNutt 858,800 

Alarm device, automatic, L. Strodtbeck... 859,147 

Alarm lock, H. C. Ferguson 858,864 

Album, post card, E. r. Morse 858,891 

Ammonia compressor, r. A. Eider 858,757 

Amusement apparatus, W. B. Thomas. . . . 858,768 

Amusement devl.-e, J. A. Anslinger 858.777 

Anchor packer, C. M. Heeter 859.060 

Animal trap, K. E. Johansson 858,986 

Anticreeper, H. K. Gilbert 858,973 

Autographic register. T. L. Moore 858.409 

Automatically fed machine, r. H. Richards 868,671 
Automobile and other motor vehicle, E. 

Dumas - .... 858.796 

Axle bearing L. J. Aldridge ; . . . 858.361 

Axle Box lid, car, W. Eriefcsen 858,505 

Back rest, J. Connors 859.168 

Bag. See Hot water bag. 

Barrel, etc., pitching apparatus, J. H. G. 

Zunner 859.164 

Basket, wire, A. H. Sickmiller 858,543 1 

Bat forming apparatus, D. Haynes 858,453 



Batteries and similar purposes, controller 

for storage, r. L. Sessions 858,478 

Brttery cell, A. H. Marks 859,091 

Beading machine, C. Pease 859,104 

Beam or girder, T. G. Hill 859,176 

Bearing, ball, O. C. Knipe 859,083 

Bed, M. J. Scanlan 858,475 

Bed, folding, G. Liese 858,402 

Bell, electric, N. H. Raymond 858,909 

Belt guide and shifter, R. J. Lee 858,609 

Binding machine, C. F. McBee 859,005 

Biscuit glazing machine, Eummel & 

Schmidt 858,542 

Bit brace, angular, Haeberli & Schmidt. . 859,059 

Blacking stand, shoe, F. I. Bennett 858,851 

Biank mold, B. Johns 858,812 

Blast device, R. L. Walker 858,690 

Blast furnace, G. D. Bulmer 858,949 

Blotting pad, S. W. Junken 858,657 

Boat, collapsible, r. H. Farrand 858,506 

Boat, life, A. T. Broch '. . 858,854 

Boiler tube cleaner, E. Mettler 858,525 

Bolts, retaining key .for locking split, W. 

W. Parsons 859,103 

Book, manifold counter sales check, V. 

Gnertin 858,596 

Boot and shoe edge trimming machine, 

>yer & Vose 858,494 

Boring machine, E. J. Wheeler 858,430 

Bottle, C. M. Niles 859,100 

Bottle lock, r. E. S. De Mars 858,501 

Bottle, non-reflllable, Holland & Buck 859,177 

Bottle stopper, non-reflllable, T. J. Fitz- 
gerald 859,055 

Bottle tray, P. Cochurek, Sr 858,766 

Bottles, effecting the closure of, C. R. 

Schmidt 859,121 

Box making apparatus, W. D. Smith, 

et al 858,833 

Box mold, rough, L. Roehr 859,112 

Boxe.3, machine for making paper board, 

A. M. Burnside 858,948 

Braiding machine, J. Lundgren 858,735 

Brake beam, L. E. Keller 858,457 

Brai- shoe, W. S. Weston 858,493 

Brick pallet, A. J. Bentley 859.039 

Bricklayer's mitt, D. Miller 859,097 

Bronze leaf, E. Pratslnger 859,106 

Broon, shield. J. Pappa : 858,823 

Brush for cotton gins, T. Brantley 858,852 

Brushing machine, P. H. Bacon 858,940 

Bucket cover, C. B. Billiter 859,041 

Buckle, J. W. Parmenter 858,414 

Buckle, S. Wechsler 858,932 

Buckle, Young & Libby 858,936 

Buckle, A. D. Kendall 859,080 

Building block, J. L. Judge 858,988 

Building blo"k, C. R. Schmidt 859,119 

Burglar alarm, C. Van Bergh 858,925 

Burning finely divided fuel, G. S. Welles. . 858,644 
Butter, etc., apparatus for determining 

water in, C. E. Gray 858,868 

Butter cutter, J. M. Low 858,997 

Button and necktie fastener, combined col- 
lar, O. Winkler 858,694 

Button polishing machine, A. W. Morris... 858,615 

Cabinet, filing, w. A. Giboney 858,972 

Cabinet, kitchen, M. M. Ross 858,628 

Calculating and typewriting machine, com- 
bined, C. E. Green 858,650 

Calendar, memorandum, L. D. Dozier 859,052 

Calking tool, T. G. Ames 858,938 

Cams and the like, fastening means for, 

S. Masters 859,093 

Can body end flanging mechanism, H. C. 

Black 858,783 

Can end crimping and seaming mechanism, 

H. C. Black 858,784 

Can flanging and head Beaming mechanism, 

H. C. Black 858,785 

Can for polishing compositions, L. M. 

Kregelius 858,725 

Can heading machine, J. Brenzinger, re- 
issue : 12,668 

Can holder, A. Rivard 858,672 

Candy, ornamenting, H. E. Short 859,125 

Candy omamentinr apparatus, H. E. Short 859,124 

Car construction, A. H. Sisson 859,015, 859,016 

Car construction, passenger, A. H. Sisson . . 859,017 

Car coupling, W. S. Sehroeder 858,762 

Car coupling, railway, S. H. Boltz ^ 858,787 

Car door, f. B. Cos' jn 859,049 

Car door mechanism, J. F. Streib 858,920 

Car draft rigging, railway, C. J. Nash 858,746 

Car draft rigging, railway, J. F. O'Connor. 858,748 

Car, dumping, T. E. Van Derwerken 858,927 

Oar fender, W. J. Reynolds 858,670 

Car fender. G. H. Glad 858,806 

Car grain door, J. A. Wilkinson 858,551 

Car haul chain, A. F. Blair 858,786 

Car roof, E. Posson 858,825 

Car side bearing, L. W. Barber 858,779 

Car stake, D. £. Flo. ' 858,803 

Car stake, L. Stas 858,834 

Cars, angle cock holder for railway, L. 

A. Hoerr 858,719 

Cars, life guard for motor, B. Lev 858,461 

Cars, side dumping rack for, Blackburn & 

Brann 858,644 

Carbureter, A. O. Brooke 858,437 

Cards, machine for repeating jacquard, 

V. E. Royle 858,760 

Carriage driving mechanism, motor, C. U. 

Haynes 858,598 

Cash register, S. H. Pocock 858,537 

Cash leglBter, W. R. Heinitz 858,982 

Casing, interlocked, W. W. Dittmar 859,060 

Casket shipping strap, E. R. Taylor 858,680 

Cement block machine, F. W. Johnson.... 858,605 
Cement facing for floors, Gartrell & Mid- 

dleton 858,448 

Chain connecting link, M. Kenter 859,082 

Chair, E. G. Hess 858,389 

Channeling machines, roller guide for, W. 

Prellwitz 858,753 

Cheese cutter, T. B. Osborne 858,750 

Chloroform dropper, B. A. Warren 859,157 

Churn, G. Kriegel 858,519 

Churn. Ledbetter & Lampher 858,729 

Cigar cutter and match safe, combined, 

Packer & Stacy 859,009 

Cigarette maker and filler, portable, H. 

Williams 858,642 

Cigarette wrapper, R. Baird 859,038 

Circuit controlling means, E. E. Flora 858,591 

Cisterns, sewers, and the like, form for, 

G. G. F. Boswell 859,043 

Clamping device. D. M. Dever 858,965 

Closing device, Gause & Conrady 858,594 

Cloth cutting machine, electric, E. M. War- 
ing 858,692 

Clothes pin, A. W. Bunch 858,792 

Clothes rack, C. W. Breninger 858,566 

Clutch, T. W. Sheppard 858,915 

Clutch, C. , W. Sponsel 859,023 

Clutch and change speed device, hydraulic, 

L. M. J. C. Levavassenr 859,087 

Clutch mechanism, W. E. Elliott 858,801 

Coating process, G. Kloae 858,660 

Coffin for preserving corpses aboard ship, 

W. S. Upshur 858,684 

Compass, beam, A. C. Mobnike 858,408 

Compost spreader, J. F Loos 858,813 

Compound engine, A. Merchant 858,664 

Computing device, Glasner & Glasier 858,974 

Computing mechanism, J. D. Daugherty . . . . 858,646 

Concrete building block, E. J. White 858,933 

Concrete, metal structa-e for reinforcing, 

O. N. Mueller 858,411) 

Concrete paving, guard for edges of, W. 

Crenshaw 858,959 

Concrete tombstones, making, M. J. Hend- 

ley 859,062 

Concrete wall mold, hollow, A. I. Sprague 858,480 
Concrete work centering for reinforced, C. 

A. P. Turner 858.924 

Controller, M. Kelly 858.399 

Controller, L. J. Monahan 859,186 

Controlling apparatus, W. J. Richards 858,468 

Conveyers, rollers for belt, E. J. Mason.. 858,612 
Cooling the interiors of receptacles, means 

for, A. R. Clarke 858.704 

Coop, brooding, A. L. Bennington, et al. . . 858.643 

Corrugated bar, A. L. JohnBOn 858,517, 858.518 

Corset E. M. Jordan 858.722 

Corset, S. S. Gaylord 858,867 

Cotton olant fiber, recovering, T. W. Mc- 

Farland 858,411 

Cotton topper, A. T. Ray 859.109 

Coupling, Matchette & Moukos 858,463 

Crane for hoisting and <listributing build- 
ing materials, etc., N. A. H. Abel 859,031 

Crate, collapsible, N. & E. C. Little 858,403 



Cream separator, centrifugal, p. L. Kim- 
ball 

Cuff, folding, E. Wurtemberg 

Cultivator, sugar beet, P. Glowacki 

Current rectifier, alternating, W. B. 
Churcher 

Cutter. See Butter cutter. 

Cutting tool, F. H. Chapman 

Cycle, motor, W. Baines 

Deafness, device adapted for curing, C. R. 
Roswell 

Dental mallet, G. H. Shannon 

Die. A. M. Gaines 

Dinitroglycerin .and making the same, A. 
Mikola jczak, reissue 

Dish washing apparatus, H. F. Low 

Display rack, L. N. Rost 

Display rack for bedsteads, J. F. Lindley, 
Jr 

Door check, E. J. Passino 

Douche, nasal, E. J. Lamport 

Drafting instrument, R. C. Saner 

Drawer guide, P. Schneider 

Drawer lock, deck, J McDowell, Sr 

Drill attachment, H. K. & M. R. Dickens.. 

Driving block, W. Nicholson 

Driving gear, friction, J. Hummel 

Driving mechanism, combined hand and 
foot operated, C. E. Griffith 

Drum, collapsible bass, C. A. Baggs 

Dust collector, A. Krautzberger 

Dusting apparatus, G. Goldman 

Dye, black azo, Dressel & Kothe 

Egg beater, M. E. French 

Egg boiler, time controlled, H. Secken- 
dorff 

Elastic wheel, J. C. MacLachlan 

Electric control system, W. E. Ebert 

Electric current in-errupter for ignition 
systems, L. J. Le Pontois 

Electric furnace, P. L. T. Heroult 

Electric furnace, F. T. Snyder 859,136, 

Electric furnace process, von Kugelgen & 
Seward 

Electric meter attachment, W. L. Saunders 

Electric motor control, N. W. Storer 

Electric motor control system, O. S. 
..chairer 

Electric motor : control system, Storer & 
Cooper 

Electrical apparatus, J. c. Vetter 

Electrical distribution system, A. S. Hub- 
bard , 

Electrical energy, generating and distribut- 
ing, W. Stanley , 

Electrical operation system, J. C. Slaughter, 

858,632, 

Electrical oscillations, receiver for, p. o. 
Pedersen 

Electrical spark timer device, R. Clarke 

Electromagnet, G. Baehr 

Electromagnetic register, I. Fluegelman .... 

Electrotherapeutlc apparatus, Raymond & 
Vetter 

Elevating mechanism, J. D. Lowry 

Elevator car lock, W. W. Wood 

Elevator control tog and braking device, 
electric, P. Wright 

Elevator safety device, J. Hillebrand 

End gate fastener, L. H. Springer 

Engines, ignition system for explosion, R. 
Varley 858,687, 

Envelop machine, G. W. Swift, Jr 

Excavator or ditch digging machine, C. C. 
Jacobs 

Explosion engine, T. G. Wright 

Explosion engine, J. T. Lagergren 

Explosive, P. A. Kline 

Explosive heater, safety, J. Treen 

Eyeglass clasp, adjustable, A. Hutton.... 

Eyeglasses, 1. M. Schwab 

Fan support, M. Scott 

Feed grindevs, power attachment for, L. 
B. McCargar 

Feed regulator, C. Brent 

Fence machine spacing apparatus, wire, 
R. S. Showalter 

Fence post, W. H. Crum 

Fence post, F. C. Rawley 

Fender. See Car fender. 

Ferrule, adjustable, L. A. Cantwell 

Fertilizer distributer, N. H. Bloom 

File and cabinet, Mil, G. F. Arvedson 

Filter, G. W. Cl..rk 

Filter, A. Lindemann 

dinger ring, G. Greenbaum 

Finger ring, C. Worth 

Fire box, G. F. Nolte 

Fire extinguisher, K. Grunwald 

Fire extinguisher receptacle, E. D. Tomp- 
kins 

Firearm, breech loading, La Riviere & Fer- 
guson 

Firearms, ejector for breech loading, G. F. 
Schafer 

Fireplace attachment, W. H. Daniel 

Fireproof building and blocks therefor, L. 
O. Sprout 

Fireproof slab, H. Schneider 

Fireproof window, C. C. Hurlbut 

Fish hook, weedless, W. Stanley 

Fish hooks, weed guard for, B. F. Burke.. 

Flat iron heater, J. W. Miller 

Flower pot hanger, A. Van Leeuwen, Jr 

Flowers, machine for the manufacture of 
artificial, Brodtauf & Fues 

Fluid pressure system, W. J. Richards, 

858,469, 

Flushing machine, street, J. L. Hopkins... 

Food cutter, Grace & Colwell 

Forceps, swaging, P. A. Merce.r 

Fork, E. F Webb 

Front sight, W. L. Marble 

Furnace, H. A. Parrish 

Furnace feeding device, H. P. Tippett 

Furnace for burning glass, porcelain, and 
the like articles, C. Mayer 

Galvanic battery, B J. Blameuser 

Game apparatus, J. J. irfyer 

Game apparatus, P. W. Amlie 

Game apparatus, J. Stern 

Game apparatus, W. S. Kemper 

Game apparat"S, C. S. & D. H. Talbert. . 

Garment, bust supporting, C. C. Held 

Garment supporter, F. O. Keiser 

Garment supporter, P. H. Sudbrock 

Garter clasp, B. L. Harris 

Gas apparatus, water, J. A. P. Crisfield.. 

Gas burner, R. Brown 

Gas controller, automatic. J. C. Landes. . . . 

Gas engine, L. S. & E. B. Cushman 

Gas jroducer, T. Curry 

Gas producer, P. Eyermann 

Gas producing composition, L. G. Harris.. 

Gear, short turning, J. A. Reed 

Gearing, L. Maurer 

Gearing, E. Freberg 

Girdles, spreader or former for dress, E. 
A. May wald 

Glass blowing machines, blow head for, 
W. D. Fredrick 858,379, 

Gl»ss furnace, C. J. Koenig 

Glass making apparatus, wire, A. J. Bald- 
win 

Glass shearing device, C. W. Sagee 

Glassware fire finishing apparatus, A. 
Thompson 

Grading machine, elevating road, Van 
Duser & Krohn 

Grinding machine, F. Schieffler 

Grooming machine, J. K. Stewart 

Gun, I. A. Tomasini 

Gun, one-pounder machine. S. N. McClean . . 

Guns, single trigger mechanism for double 
barrel, L. L. Curtis 

Hammer, H. C. Lyon 

Hammer for crushers and pulverizers, M. 
F. Williams 

Harness pad, C. H. Grings 

i rrows and the like, seat for, M. 
Buzard 

Harvester, Anderson & Quesnell 

Harvester, cotton, C. Corley 

Harvesting machinery of the combined reap- 
ing And threshing type, Anderson & 
Quesnell 

Hasp fastener, J. J. Tatum 

Hat and coat rack, A. Kostolnik 

Hat fastener. HV H. Mintzer 

Hat fastening device. J. T. Slingerland. . 

Hay and manure gathe,er and loader, J. 
Peterson 



Hay press, C. N. Arnold 858,849 

859,185 Hay rack, J. N. Edgar 858,798 

858,845 Head rest, H. S. Holm 858,600 

859,175 Headlight, vehicle. E. Malsongrande, 

858,999, 859,090 
858,574 Heat generator, W. R. Smith 859,130 

Heater. See Explosive heater. 

858,440 Heater, G. E. Riblet 859,012 

858,496 1 Heating device, M. E. Doan 858.583 

Heating pad, J. E. Allison 858,848 

858,673 Heel, E. Gullman 858,976 

858,914 Hide working machine, O. E. & E. J. 
858,715 Beck 858,560 

High resisting body, F. M. Ekert 858,504 

12,669 Hinge, gate, R. W. Gee 859,174 

858,522 Hoist, aerial tramway, and automatic 
858,472 dumping device, combination, P. M. 

MacKaskie 858,814 to 858,816 

858,733 Hoisting and conveying apparatus, J. Mc- 

858,905 Myler 858,530 

858,996 Hoisting apparatus, M. A. Stewart 859.146 

858,913 Hopper, H. P. Yost 858,935 

858.420 Hopple, animal, A. B. Smith 858,633 

858,896 ; Horse power, F. M. Fountain 858,804 

858,966 Horse releaser, P. F. Morrissy 858.890 

859,007 Horseshoe toe calk, A. Soderland 858.677 

859,066 Hose coupling, C. A. Claflin 858,575 

Hose holder, C. L. Lindsay 858,883 

858,651 Hose pipe, machine for winding a wire 
859,036 or other protector around a flexible, 

858,607 J. Parrls 859,010 

858,508 Hose supporter, J. C. Sanders 858,473 

858,444 Hot water bag or bottle, R. A. Whall 858,550 

858,970 Hot water bag stopper, G. W. Clayton 859,047 

House wiring conduit system, H. Alexander 858,846 

858.421 Hydrocarbon motor, Winkley & Hart 858,844 

858,462 Incinerating furnace, D. E. Bennett 858,561 

858,797 Indicator, Kelzer & Rodgers , 858,606 

Indicator or display apparatus, E. A. Allen 858,847 
858,730 Induction coils, vibrator adjustment for, 

858,718 R. Varley 858,688 

859,137 Inhaling apparatus, P. E. Magglni 858,736 

Ink receptacle, W. E. Radtke 858,669 

858,400 Innersole for boots and shoes, F. O. 
858,474 Brown 858,368 

858.425 Insole, H. H. Roosa 859,113 

Insulating sockets, apparatus for manu- 

858,476: facturlng, E. Haefely 858,386 

i Insulating tubes, machine for making, E. 

858,481 Haefely 858,451 

859,029 Insulating tubes, machine for manufactur- 
ing, E. Haefely 858,383 

858.720 Insulating tubes, making, E. Haefely 858,385 

Insulating tubes, manufacture of, E. 

859,143 Haefely 858,384 

Invalid rest, G. F. Rauch 858,908 

858,676 Iodln preparation, organic, E. Fischer 858,446 

Iron, flux for, J. Davles 858,582 

858,668 Ironing board, J. Elliott 858,375 

858,956 Ironing table, A. E. French 858,969 

858,941 Jar nolder, fruit, A. F. Horner 858,393 

858,377 Joint tightening device, G. Dalen 858,859 

Joist hanger, J. Tuteur 858.838 

859,011 Journal box, G. A. Woodman 858,553 

859,089 Lacquering endless metal bands, apparatus 
.858,552 for, O. Jaeger 858,870 

Ladder, H. Upton 858,839 

859,163 Lamp or lantern holder, Roberts & Mathews 859,013 
858,390 Lamp shade for road vehicles, K. H. 
859,141 Svuhh ; 858,968 

Land leveler, J. & G. H. Klmes 858,871 

8SSJ.92S Lantern globe lifting device, D. C. Kline. 858,991 

858.426 Last, hinged, J-i. E. Howe 859,065 

Latch, gate, C. H. Foster 858,866 

858.721 Latch lock spindle fastening, A. Isslelb . . . 858,396 
858,433 Latch operating attachment for doors, F. 

858,726 S. Smith '. 858,479 

858,874 Lath cutter, H. Oldham 858,903 

859,154 Lathes, armature banding apparatus for, 

858,394 C. Remellus 858,910 

858,477 Launching apparatus, A. T. Broch 858,853 

859,181 Laundry tub, W. Vanderman . , 858,926 

Lever locking device, W. M. Remington . . 858,538 

858,464 'Jfe saving station, F. C Martin 859,001 

858,567 Light distributing device, J. B. Pearson.. 858.620 

Lime and carbon, continuously producing 

859,126 carbid from, A. J. Retersson 858.623 

858,372 Lime kiln, J. H. Campbell 858,951 

858,829 Line holder, A. Dyer 858,374 

Linen articles, machine for folding, drying, 

858,439 and ironing, E. Collon 858,705 

858,698 Link, fusible, F. F. Smith 858,765 

858.365 Linotype machine, T. S. Homans 858,513 

858,441 iinotvpe machine. P. T. Dodge 859,170 

858,610 Liquora by electricity, treating, C. H. C. 

858,450 Koch 859,178 

859,162 Lock, J. A. Hltchens 859,064 

858,747 Locomotive footboard, H. L. Roberts 859.111 

858,381 Logging jack, J. E. Gilchrist 858,716 

Loom (lobby 'mechanism, R. Kohlhaas 859,085 

858,682 Loom, pile fabric, J. K. Dalkranian, 

858,961 to 858,963 

858,520 Loom shuttle, J. E. Lemvre 858,662 

Loom warp beam, E. H. Ryon 858,761 

Loom warp stop motion, Wojciechowski & 

Pluzanski 858,695 

Magnetic separator, T. J. Lovett 858,734 

Mail bag, M. Lupberger 858,404 

Mail box, F. C. Graham 858,509 

Manifolding mechanism, H. J. Halle 858,597 

Mantle holder, F. B. Howard 858,603 

Manure fork, J. Schmidt 858,419 

Marble working machine, J. R. Peirce 858,466 

Meat cutting machine, L. Anschel 859,034 

Mechanical movement, W. Sweet 858,482 

858,367 i Mechanical movement, W. B. Klrby 858,873 

i Metal, machine for making expanded, L. 

858,470 C. Steele 858,636 

858,602 Metals or alloys, electric furnace process 
858,595 of making low carbon, F. M. Becket.. 858,780 

859,095 Metallurgical process, F. T. Snyder. 859,135 

858,429 Metallurgical reduction and melting proc- 
858,524 esses, carrying out, A. J. Petersson . . . 858,622 
859,102 Meter. See Steam meter. 
859,151 Milling machine attachment, Grotz & Ken- 
nedy 858,808 

858,738 . Mirror bracket, pneumatic, Dayton & Hota- 

858.563 1 ling 858,964 

858,666 j Molds, forming, C. R. Schmidt 859,120 

858.776 1 Motion, means for converting reciprocating 

858.918 into rotary, W. T. Lewis -668,731 

858,990 Motor starting device, automatic, W. J. 

859,149 Richards 858,467 

859,061 Mower, lawn, Everltt & Thompson 859,172 

858,989 Mowing machine, J. H. Brown 858,947 

859,025 Muffler, C. O. Hedstrom 858,455 

858,980 Music holder and turner, H. M. Cosey 858,577 

858.579 Music stand and turning device, sheet, L. 

858,702r Cochino 858,958 

858,878 Musical instruments, tempo indicator for 
858,707 mechanical, G. H. Davis 858,708 

858.580 Muzzle, N. J. Wigginton 858,432 

858,589 Night stand. M. Borcke-Stargordt 858,788 

858,512 Nipple or pip. holder, F. W. Spencer 850,022 

859,110 Nozzle, spraying, J. C. Hull 858,811 

858,614 N U t and bolt fastening, combined, A. M. 
858,711 Gaines 858,714 

Nut lock, West & Kortz 858,549 

858.886 Nut lock, M. P. Morrison 858,889 

Nut lock, H. J. Fischer 859.054 

858,592 Nut lock, H. H. Henson 859,063 

859,084 Nut lock, W. C. Matteson 859,094 

Oil burner, C. E. Swenson 859,128 

858.366 oiler for motor vehicles, automatic mul- 

859.117 tlple, G. E. Whitney 859,159 

Optical instrument, S. E. Hammar 858,979 

858,484 Ordnance, Illuminating attachment for 

sights for, U. N. Saegmuller 859,115 

858,685 ore concentrating machine, A. H. Steb- 

859.118 bins 859,024 

858.919 Ore granulator, H. S. Bailey : . 858,495 

859,153 ■ ore separator and amalgamator, combined, 
858,745 C. T. Heisel 858,456 

Ores, electrically reducing oxid, A. J. 

858.581 Petersson 858,621 

858.884 Ores, treating, R. McKnight 868,667 

Outlet box, L. W. Bossert 858,699,-858,700 

858,772 O/en door or other stove member, device 
858,510 for fastening a panel or plate to an, 

I. Brooke 858,855 

858,438 ! Overshoe, N. P. Bowler 858.565 

858.697 " Paint compound, J. C. Perry §5 8 '2?J 

859,371 Paint, waterproof, R. Plonnis 858.5d6 

Paper fixture, toilet, G. C. Mather 858,613 

Paper for water closet purposes, P. H. 

858.696 Savory 858,418 

858.679 Paw, artificial, F. E. La Ferte 858.877 

858,993 Peas and the like, machine for shelling 

859.098 • green, D. Krmpotlc 858,608 

858,916 Peat forming and compressing machine, R. 

i S. Lawrence §5§'§7? 

858,533 Pen stall holder, F. J. Guilford 858,511 
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Wood-working 
Machinery 

Kor ripping, cross-cut 
tin*, mltering, groovii 
boring, scroll-sawlnjr edgi 
moulding, mortlBing; ro 
working wood in any man 
ner. Send for catalogue A. 
The Seneca Falls M'f'g Co.. 

695 Water St., Seneca Falls, N. Y. 




Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert SI., Cincinnati. 0. 



Cnnt o nil Dnuiot- and Turret Lathes. Plan- 
rUOl aflU rOWer ars.Shiipers, and Drill Presses. 
SHEPARD LATHE CX)., 183 W. 2d St. Cincinnati. O. 



Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free 
VEEDER MFG. CO. 
18 Sarffeant St. 
Hartford* Conn. 
Gyclamtttra r Od&meter$, 
Tachometers, Counters 
and Vine Castings. 




DOUBLY SURE IS THE SPARK 



T*t» luij i..n I.I. ■ i r. Ml Mfg. 



for your automobile, motorboat, or 
Eas engine, If you use the Apple 
Battery Charger. A dynamo nin 
by the fly-wheel of your engine that 



atsept the batteries always charged 
ana ready forpromptservice. Wi ' 
.1 and dust Proof. Write for 



Bulletin B-l. Specify this outfit on 

your car or boat. 

Co., 98 St. Clair St., Dayton, Ohio 



Peas, machine for tempering and shaping 

Valer 858,686 



gold, 
Pencil sharpener ; 




Pipe Cutting and Threading Machine 

For Either Hand or Power 

This machine is the regular hand machine supplied 
with a power base, pinion, countershaft, etc., and 
can be worked as an ordinary power 
machine or taken from its base for 
use as a hand machine. Pipe X A Id. 
to 15 in. diameter handled easUy in 
amall room. Illustrated catalogue — 
price list free on application. 

THE CURTIS & CURTIS CO. 

H Garden St., Bridgeport, Cfrifc UratK^t Qfl)^ so Centrt St., N\ Y. 

WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY - 

allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free, 



1999 Ruby St. Rockford III. 




WIRELESS TELEGRAPHY.— ITS PRO- 
gressand Present Condition are well discassedin Scien- 
tific American Supplements 142 5* 1426* 1427* 
1386, 1388. 1389, 1383. ltffij, 1327. 1328, 
1329. 1431- Price 10 cents each, by mail. Munn & 
Co + , 361 Broadway, New York City, and all newsdealers. 




JAGER Marine 
4*-Cycle Engines 

Skillfully designed and weil 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed ranee and reliability 
under most trying conditions 
Stzes3to60h. p. Send for catalog. 

CHAS. J. JAGER CO. 
2 8 1 Franklin, cor. Balterymarch St., 
Boston, Mass. 



Automatic Water Supply 

Most economical, reliable and efficient. If 
you have running water the Niagara en* 
Bines will elevate 35 feet for each 
foot - fall obtainable from spring, 
brook, or rtver, delivered to any 
distance. Write for catalogue. 

Niagara Hydraulic Engine Co. 

140 Nassau Street* N. Y. 





Manufacturers should investigate the 

B. F. BARNES MACHINE TOOLS 

before placing orders. The Tool here 
illustrated is our 20-lnch Drill, and we 
have many other sizes to makea very 
complete line. Including Multiple Spin- 
dle Drills. If interested in the latest 
Tools for reducing costs of production, 
let us tell you what we have. Ask for 
Catalog S. 

B. F. BARNES CO. Rockford. III. 

European Branch 
149 Queen Victoria St., London, E. C. 



SPARK COILS 

Their Construction Simply Explained 

Scientific American Supplement 

160 describes the making of a 1^-iuch, spark 
coil and condenser. 

Scientific American Supplement 
1514 tells you how to make a coil for gas- 
engine ignition. 

Scientific American Supplement 
15 22 explains fully the construction of a 
jump-spark coil and condenser for gas-engine 
ignition. 

Scientific American Supplement 
1124 describes the construction of a 6-inch 
spark coil. 

Scientific American Supplement 
108 7 gives a full account of the making of 
an alternat ne current coil giving a 5-inch 
spark. 

Scientific American Supplement 
1 527 describes a 4-inch spark coil and con- 
denser. 

Scientific American Supplement 
1403 gives data for the construction of coils 
of adetinitelengthof spark. 

The above-mentioned set of seven papers 

will be supplied for 70 cents. 
Any single copy will be mailed for 10 cts. 

MUNN ffl COMPANY. Publishers 
361 Broadway New York 



D. C. Van 

W. A. Beason 858,558 

Pencil sharpener, O. S. Matthews 858,885 

Pencil, writing, S. Syendsen 858,546 

Permutation lock, J. Murphy 858,744 

Phonograph, automatic. W. W. Rosen- 

fleld 859,114 

Phonograph horn, H. B. Seaman 858,763 

Phosphorus, making, G. C. Landis 859,086 

Photograph printing machine pad, J. C. 

Calhoun 858.5T0 

Plai , automatic grand, J. W. Darley, Jr. 859,187 
Pile and forming and sinking it, D. E. 

Moran 858,742 

Pile fabric, woven, E. F. Timme 858,923 

Pin. See Clothes pin. 

Pin holder, C. F. Eggeijs 858,799 

Pipe Joint, Q. H. Tefft 858,483 

Pistol, cane, and toy gun, E. T. Adams.. 859,032 

Pitchfork, A. H. Knox 858,992 

Planetarium, H. A. Hackeling 858,977 

Planter, Q. W. Vaughn 858,929 

Plaster board, E. Holmes 858,601 

Plates, machine for forming edges of, J. 

Milieu 858,887 

Plow anvil, * F. Hun* 858,514 

Plumbing Joint and fitting, W. J. & P. M. 

Forster 858,865 

Pneumatic cleaner, A. Richter 858,911 

Pneumomedical apparatus, G. L. Warnken. 859,156 

Portfolio, J. B. Pitcher 858,535 

Potato digger. J. W. Hammett 858,809 

Pots, vasea, etc., manufacturing, J. W. 

Bird 858,499 

Power transmission apparatus, W. T. 

fears 858,764 

Power transmitting device or mechanism, 

W. P. Brachmann 858,789 

Presser foot lifting mechanism, H. H. 

Cummings 858,858 

Pressure systems, controlling apparatus for, 

W. J. Richards 858,471 

Primary and secondary battery, T. A. Edi 

son 858.862 

Primary battery, C. E. Hite 858,391,858,392 

Printing and embossing press, W. A. Leber. 858,88. 

Printing plate, J. S. Duncan 859,053 

Printing press, J. McNaughton 858,465 

Printing press, B. W. Morgan 858,743 

Propeller, screw, F. A. von Oldenburg. . . . 858,749 

Pump, P. A. Myers „ 858,529 

Pump, H. & E. Nagel 858,901 

Pump, oil, C. F. W. Manzel 858,406 

Pump plunger, A. Bentz 858,850 

Pump, vacuum, J. J. Mullan 859,179 

Pump, water pressure air, A. E. Cobb... 858,957 
Punching machine, Jacquard card, F. G. 

Lentz 858,521 

Puzzle, J. W. Fulkerson 858,712 

Quill feeding mechanism, W. Trimble 858,487 

Rail bond, T. C. Folsom 859,056 

Rail brace or clamp, W. B. Dunn 858,861 

Rail cross tie, H. K. Myers 858,528 

Rail Joint, A. C. Kerrlson 858,659 

Rail Joint, B. Vv'olhaupter 858,773 

Rail Joint, reinforced angle bar for, B. 

Wolhaupter 858,774 

Rail splice, W. H. Lewis 858,882 

Railway anchor, H. R. Cooper, Sr 858,794 

Railway brake, J. Quist 859,108 

Railway frog, A. A. Strom 858,678 

Railway frog, Odenklrk & Pfundsteln 859,101 

Railway frog guard, G. W. Gard 858,593 

Railway, pleasure, J. C. Reckweg 858,624 

Railway rail support, A. J. Harms 858,388 

Railway switch, F. L. & A. Bille 858,436 

Railway switch, W. W. Miller 858,888 

Railway switch operating mechanism, H. 

Raymond 858,416 

Railway tie, E. C. Inderlied 858,395 

Railway tie, A. S. Petrie 858,534 

Railway tie and spike, E. C. Inderlied... 858,516 

Railway tie, metallic, A. M. Baird 858,942 

Railway traffic controlling apparatus, C. 

J. Coleman 858,793 

Railway trains, rtll spread detector for, 

J. A. Shires 859,182 

Railway vehicles, method and apparatus for 
automatically turning round, S. En- 

bulayeff 858,802 

Razor, A. Grah 858,717 

Razor blades, manufacturing, Brokamp & 

Hammerstein 858,701 

Razor, safety, D. E. Goe 858.649 

Reamer, C. W. H. Potter 858,752 

Receptacle clamping device, W. H. Mc- 

Nutt 858,899 

Reel clamp and finger grip, combined, E. 

R. Letterman 858,881 

Reflector for artificial lights, shade, C. C. 

Burr 858,369 

Refraction, apparatus for testing errors 

of, G. A. Bahn 859,037 

Reinforcing bar, H. E. White 858,693 

Reverse mechanism, A. C. Fitz 858,447 

Reversible motor, E. J. St. Croix 858,635 

Ring. See Finger ring. 

Riveting machine, O. C. Pendleton 858,751 

Roach trap, A. G. Jacobs 858,604 

Road cleaning and improving apparatus, 

J. E. Smales 858,422 

Rock drills, means' for supplying explosive 

vapors for operating, O. C. Duryea.... 858,586 

Roof construction, R. W. King 858,459 

Roofing chart, J. Vlttitoe 858,491 

Rotary engine, A. "W. Mowry 858,617 

Rotary engine, V?. K. Austin 858,778 

Rotary engine, Pollock & Lelbenguth 858,906 

Rotary engine, W. J. Jones 859,068 

Rotary engine, G. J. Vv'edell 858,158 

Rotary engine, reversible, L. Csaka 859,169 

Rotary explosion engine, C. J. Rousseau.... 858,912 
Rubber goods, apparatus for vulcanizing, T. 

Midgley 858,406 

Rug with fringe, woven, W. T. Smith 859,129 

Ruler, J. L. Bartels 858,498 

Running gear, T. A. Gray 858,807 

Sad iron. G. A. Magerty 858,998 

Safety can, W. H. McNutt 858,898 

Safety pin, G. von Hahn 858,978 

Sand tray, P. K. Miller 859,002 

Sap and gum extractor, J. T. Gilmer 858,380 

Sash cord fastener, H. M. Altick 858,555 

Saw, L. Harrison 858,652 

Saw clamp, J. W. Douglas 858,503 

Saw set, J. H. Stuke 858,835 

Saw set, F. Krahenbuhl 858,994 

Saw setting machine, H. A. Avera 858,556 

Saw table gage, Spencer & Wildrick 859,138 

Scalp applicator, E. Kromayer 858,995 

Scouring table, G. Bernhardt 858,945 

Screen, W. R. Cunningham 858,706 

Sealing cap for packages, O. Magnussen... 858,523 

Self-releas ing hook, H. J. Summers 858,545 

Sewing machine folder, A. H. DeVoe 858,709 

Sewing machine, hemstitch, G. Kohlbren- 

ner 858,724 

Sewing machine spool holding attachment, 

C. J. Woodward 858,934 

Sewing machine stop motion mechanism, C. 

E. Ongley 859,008 

Sewing machine? and the like, feeding 

mechanism for, J. A. Rhoult 858,539 

Shackle, G. Snearly 859,131 

Shade and curtain adjuster, window, T. 

Szczerblcki 859,148 

Shade, window, B. G. Reynolds 858,417 

Shaft attachment, G. J. Beck 858,559 

Shaft guard, swinging, F. Banning 85,8,557 

Shafting finishing machine, W. J. Mun- 

caster 859,003 

Sharpener for planing machines, upper 

cutter head, C. WT H. Blood 858,564 

Sharpener tool, A. M. Parker 858,532 

Shearing machine. A. M. Castle 858,703 

Shipping case, collapsible, M. E. Tynes.... 858,488 
Shock compressing device, J. M. Schebler.. 858,629 

Shoe tongue support, R. P. Thomas 858,681 

Shoes, tack puller and lifter for lasted, C. 

F. Pym 859,107 

Shuttle, self -threading, J. B. Daudelin 858,443 

Sifter, gyratory, J. Warrington 859,930 

Signal or alarm, B. F. Campbell 858,571 

Signaling apparatus, electrical, W. W. 

Lovett 858,611 

Silo, Walrath & Traver 858,841 

Slags, etc., for the production of cementi- 
tious material, treatment of blast fur- 
nace, B. Bruhn 859.160 

Slug and slot, J. G. Ames 859,033 




The 

E.LQIN 

Ura 

The watch by which the hour-to- 
hour progress of this remarkable age 
is timed. 

Used by men of action — women of 
initiative — people who don't stop. 

An ELGIN WATCH is the favorite 
of the punctual — a companion of ideal 
habits. Grades differ — prices differ, 
according to jewels and metals. 

The G. M. WHEELER GRADE 
ELG IN is moderate in price, with a 
fame earned by years of service. 
"The Watch that's Made 
for the Majority. " 

Adjusted to temperature — with 17 
jewels and micrometric regulator. 

E L G I N S of equal grade and 
reasonable price for women — desir- 
able new models. 

ELCIN NATIONAL WATCH CO., 
Elgin. III. 




FORD 

Undoubtedly the 
most sensational 
performance 
ever accomplished 
by a motor car 
was that of the 
Ford "Six" in the 
24 hour 

speed-endurance 
contest at Detroit 
June 21 and 22— 
1135 miles 

in twenty-four hours 
55 miles in one hour 
412 miles in 
eight consecutive 
hours — are all 
world records. 

Two 

Ford Runabouts 
also made 
perfect scores 
in this severest 
of all tests— 798 
miles — Only 25 
miles less 
than former 
world's record. 



The Unbreakable Collar Buttons that don't hum tie neck. 
Easy to button and unbutton ; stay buttoned. Made in 
Gold and Rolled Plate. If damaned in any- way, ex- 
changed for new one at your jeweler sor haberdasher's. 

Booklet on Request 
Krementz & Co., 77 Chestnut St., Newark, N.J. 



Air-Cooled Power 
& Pumping Engine 



No water to freeze. No tank 
or pipe in the way. Gasoline 
in base of engine. No tank 
to leak or pipe to connect. 
Simple in construction, less 
working parts than any other 
engine made. Maximum re- 
sult sat minimum cost. 
Let us send you fuh details. 

AIR-COOLED MOTOR CO 




Lansing. Mich. 



MAJESC0 PHOTO 1 



The new process for transferring any Photo- 
graph to any surface. Indestructible. Pillow 
Tops, etc. Can be washed. For sale by all 
dealers in Photo Supplies. Or sent to any 
address on receipt of 25 cents. Sample on 
Satin Free. 




Model "K," 6 cyl.. 40 H. P. 

WRITE FOR CATALOG and address of yonr 
nearest Ford agent or branch. 

FORD MOTOR COMPANY 
270 Plquette Avenue, Detroit, Mich. 



HOME MADE DYNAMOS. — SCIEN- 
TIFIC American Supplements 161 and 600 contain 
excellent articles with full drawings. Price 10 cents 
each, by mail. Munn & Company. 361 Broadway, New 

York City, and all newsdealers. 



ENNE1NTS 



B0RATED 
TALCUM 



XPILET 
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CHEMICAL ART 
La Salle Street, 



CO.. 

Chicago 



Wizard Repeating 

LIQUID PISTOL 




Will stop the moit virions dog {or 
man) wttbont permanent Injur j. Per- 
fectly-safe to carry without danger of 
leakage. Kirea and recharges by pulling the trlggou _ 
from any liquid. No cartridges required. Over 6 ahota in one 
loading. All dealers, or by mall, 60e. Rubber-covered bolster, 6e. extra 

Parker, Stearin & Co., 226 South St., Dept. G, New York 



1 
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V'Kfiiif-^ 



JPF1CKLY HEAT,z~™ 
f CHAFING, tad Sfi 
SUNBURN, "irtflC" 

fcBPrCa llJ fcJitf OJ ptrapiniLWl. Dt» 
r .Lfbtfal tho- Shirlng. Sold *ir*fy*Ji«Tt W 

rT 25c, C« KhmA (■!» orit.n*l>. Svnpk Fm* 

GERHARD HCNNCy C QMWUBj ftgMJh HOC 




THE"LEADER." 

H H. P. Gasolene Auto-Marine Engine 

Built like a watch. Beautifully Finished. Accu 
ratelv Constructed. Light, Strong, Reliable, and 
_ Noise lew in operation. Suitable for launches 
from 15 to IS feet in length. Price complete, 
|75 net. no discount- Thoroughly guaranteed. 
Perfect Spe e d Con tro.. Complete descriptive Cata- 
log oponapplicatfon. Manufactured by 

CLAUDE S1NTZ, 

292 S. Front St., Grand Rapids, Mich. 



Row to Ulakc a loo-milt Wireless Celegrapb Outfit 

In the following Scientific American Supplements, the well-known wireless telegraph 
expert, Mr. A. Frederick Collins, describes clearly and simply, without the aid of mathematics, 
the construction of a ioo-mile wireless telegraph outfit. Complete drawings accompany his 
descriptions. 

The adjustment and tuning of a ioo-mile 
wireless telegraph outfit is discussed in Scien- 



esigtt a i 
wireless telegraph, set is described in Scien- 
tific American Supplement 1605. 

The location and erection of a 100-mile wire- 
less telegraph station is described in Scien- 
tific American Supplement 1622. 

In Scientific A mekican Supplement 1623, 
the installation and adjustment of a 100-mile 
wireless telegraph station is fully explained. 

These six articles constitute a splendid treatise on the construction, operation and theory of 
wireless telegraph instruments. The complete set will be mailed to any address for 60 cents. 
Single numbers will be mailed for IO cents 
Order from your newsdealer, or from 

MUNN CEL CO., 361 Broadway, New York, N. Y. 



TIFIC AMERICAN SUPPLEMENT iGii, 

The theory and action of a ioo-mile wireless- 
telegraph outfit is explained in Scientific 
American Supplement 1625. 

The management and operation of ship and 
shore stations is clearly set forth in Scientific 
American Supplement 1628. 



July 13, 1907. 
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SORE THROAT 

To prove the Efficiency of 

Hydrozone 

to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to anyone mentioning this paper 

and sending 10 cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine -without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Reading Drug- 
gists. 



Chemist and Graduate of the "Ecole Centrale des 
Artes et Manufactures de Paris " (France) 

Dept. V, 63 Prince Street, New York 




Any Size or Shape 

Steel Towers 

Any Height 

The Baltimore Cooperage Co. 

MANUFACTURERS 

BALTinORE CITY, MD. 

CATALOGUE GRATIS 



Torpedo Swimming Jacket 

Non-absorbent vegetable 
fibref covered with special 
waterproof material. Will 
not water-log. Will float 400 
pounds live weight. Sample 
: — 1 prepaid mail, 90 Cents. 

CHICAGO FLAG <& DECORATING CO. 
2 to 10 Fulton Market, Chicago 




s AHERICAN HAGAZINE f 

I OF AERONAUTICS r 

5 A Monthly Journal devoted to the Ad- Z 

♦ vancement of the Science of 

Aerial Navigation 

Ernest La Rue Jones, Editor «• 



SUBSCRIPT/ON RATES 
America, $3.00 Forel* .■Countries, S3.S0 



* t4S IV. 65th Street, Mew York 




COMUVC-GOING 

Always Use 



'llie.Oiilvttiiv 




How to Build a 5 H.P. 
Gas Engine at Home 

In Scientific American Supplements 
1641 and 1642, K. F. Lake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home, Com- 
plete working drawings are published, 
with exact dimensions of each part. Price 
by mail for the two Supplements, 2ocents. 

Order from your 
newsdealer or from 



^ 



MUNN & COMPANY 
Publishers 

361 Broadway, New York 



Smelting, F. T. Snyder 859,132, 859,134 

Smelting furnace, F. T. Snyder 859,133 

Smoke consuming furnace, C. H. & T. P. 

von Mylius 859,004 

Snow plow, J. W. Mowbray 858,616 

Spade, B. O. Pratt 858,826 

Spark gap apparatus, W. W. Massie 859,092 

Speed changing mechanism, C. J. Reed 858,754 

Spinning head, C. A. Ernst 858,648 

Spring motor, E. A. Reeves 858,625 

Spring wheel, P. J. Neate 858,412 

Spring wheel, E. L. Morgan 858,817 

Sprinklers, closure for automatic, W. A. 

Short 858,832 

Sprinklers, means for making struts for 

automatic, Q. I. Rockwood 858.541 

Square, F. Q. Breul 858,791 

Stacker, pneumatic, J. B. Scbuman 858,630 

Stair gage, W. H. Weigmann 858,431 

Staking tool, A. S. Koch 858,876 

Stamp hand, M. J. O'Farrell 858,619 

Stamp mill, ore, J. E. Brooks 859,044 

Starching machine, A. R. Gustafson 859,058 

Steam boiler, H. Stanton 858,423 

Steam boiler, H. C. Vogt 859,155 

Steam generating apparatus, W. S. Johnson 858,656 

Steam Joint, C. H. Atkins 859,035 

Steam meter, T. Q. E. Lindmark 859,088 

Steel wheel, pressed, W. Nice, Jr K59.099 

Stocking, waterproof, J. I. Mullen 858,665 

Stone mold, artificial, O. Dougherty, et al. 858,502 

Stone structure, hollow, A. Angeloro 858,939 

Stopper. See Bottle stopper. 

Stove, J. A. Breen 838,7*0 

Stove, W. B. Kimmel 858,871! 

Stove, portable, Walker & Faulding 859,030 

Strainer and clips therefor, H. G. Porter.. 859,105 
Straps, reinforcer for flexible, S. T. Rob- 
erts 858,627 

Street sweeping machine, C. Bly 858,946 

Stuffing boxes, universal gland adjustment 

for, W. Mitchell 858,407 

Suction box, anti-friction, F. M. Chapman. 859,167 

Support, W. B. Oliver 858,819, 858,820 

Support, adjustable, W. B. Oliver 858,821 

Sweeping purposes, composition of matter 
to be used for sanitary, L. & H. Nie- 

wind 858.41S 

Swing, circle, Cummings & Dunlap 808,360 

Switch stand, H. H. Dudley 858,443 

Talking machine, Rabe & Kamrath 889,180 

Talking machine sound conveying tube, R. 

A. Boswell 859,165 

Tank apparatus, soak, G. J. Meyer 858,740 

Target, R. H . Fury 858,971 

Tedding machine, H. Bogelmann 859,042 

Teeth, securing dowel pins in artificial, J. 

Ramsperger 858,827 

Telegraphy, space, S. Cabot 858,569 

Telephone and telegraph instrument, com- 
bined portable, F. W. Meihurst 858,739 

Telephone attachment, W. H. Stinson 858,637 

Telephone exchange, C. A. Anderson 858,363 

Telephone exchanges, system for party lines 

In, J. M. Storkerson 858,767 

Telephone extension arm appliance, B. W. 

Sweet 858,836 

Telephone lines, night service attachment 

for, C. E. Ackerman 858,775 

Telephone receiver bolder, H. S. Bepler. . . . 858,944 

Telephone stand, W. B. Oliver 858,822 

Telephone system, E. B. Heaford 858,454 

Telephone transmitter, Holland & Kauser. . 858,984 

Tent, R. Knabenshue 858,875 

Thill attaching and releasing device, H. 

A. Graham 858,975 

Thill coupling, D. W. Copeland 859,048 

Threshing machine feeder and band cutter, 

J. H. Wils«n 858,843 

Threshing machinery, cylinder tooth for use 

in, Anderson & Quesnell 858,362 

Ticket box, safety, A. Ross 858,759 

Ticket receiving box, I. Fluegelman 858,378 

Ticket slide clip, O. W. Marsh 859,000 

Tie, T. G. Fisher 858,376 

Tie and rail clamp, J. B. Hincbman 858,983 

Tie plate, S. Clary 859,046 

Tile mold, J. J. Swenson 858.C38 

Time snitch, automatic, H. H. Churchill. . 858,953 

Tin can, H. N. Norton 858,902 

Tin from tin ores, extracting, H. Branden- 
burg 859,184 

Tire, E. Kempsball 

859,069 to 859,073, 859,075, 859,078 

Tire armor, E. Kempsball 859,074 

Tire case, spare, A. H. Kinder 858,458 

Tire homer, spare. C. W. Warner 858.769 

Tire protector, E. B. Stimpson 858,424 

Tire section, composite, E. Kempsball 859,076 

Tires from wheels, device for removing, R. 

Green 858,449 

Tires, making, E. Kempsball 859,077,859,079 

Toaster, C. B. L. Adams 858,937 

Tobacco clipper, E. F. Palmer 858,531 

Tobacco smoking pipe, W. C. Marshall 858,737 

Tongs, can, A. A. Potterf 858,907 

Tongs, shelf, B. L. Ward 858,492 

Tongue iron, L. G. Spies 859,140 

Tonsillotome and like Instrument, R. 

Taylor 859,150 

Tool, compound, N. McAslan 858,618 

Tool, electrically heated, W. G. Clark 858,955 

Tool, fluid pressure operated, C. H. Johnson 858,398 

Tool handle attachment, F. P. Newley 859,006 

Tool holder, cutting, F. H. Hummel 858,985 

Tool post die holder and adjustable thread- 
ing die, combined, A. Thompson 858,485 

Tooth, artificial, J. Ramsperger 858,828 

Top, spinning. H. D. Rapson 858,415 

Totalizer, Frydmane & Cbambon 859,057 

Toy, C. L. Varner 858,689 

Toy hod, J. A. Weitzel 858,770 

Trace holder, T. Thompson 858,922 

Track switch, J. A. Meredith 859,096 

Tracker bar, J. A. Le Cato 858,727 

Tracker board, J. Binnig 858,782 

Transfer mechanism, H. A. Farrand 858,863 

Transmission, wireless, H. A. Yarnell 858,554 

Transportation system, F. S. Smith 859,018 

Transportation system, electric, F. S. Smith 859,019 

Trap. See Animal trap. 

Trap and target shooting apparatus, S. M. 

McCloud 858,895 

Trolley pole controlling device, W. Lile. . . 858,732 

Trousers stretcher, E. P. Dorward 859,051 

Truck, Scholl & Burkhart .' 859,122 

Truck, baggage, W. P. Kennedy 858,658 

Trunk, wardrobe, J. J. Cannan 858 572 

Tube making machine, E. Haefely 858,387 

Turbine, elastic fluid. C. W. Dake 858,500 

Turbine, elastic fluid, G. Dalen 858,860 

Turbine governing mechanism, R. H. Rice. 858 540 

Turbine, steam, S. T. Holly 858,599 

Turbine, steam, P. J. Hedlund 858,869 

Turbines, gate moving mechanism for a 

series of, F. Ellicott 858,800 

Type bar, F. H. Richards 858,756 

Type bar blank, F. H. Richards 858 755 

Type cabinet, revolving, Till 4 Krumm 858,428 

Type distributing machine, A. Dow 858,584 

Typesetting machine, A. Dow 858.585 

Typewriter carriage actuating mechanism, 

J. B. Vidal 859,027 

Typewriter case, J. B. Vidal 859,028 

Typewriter shifting mechanism, J. B. Vidal 859,026 
Tyrtewriting and printing machine, com- 
bined, W. H. Collier 858,857 

Typewriting machine, C. A. Joerissen 858,655 

Typewriting machine, C. Gabrielson 858,713 

Umbrella, J. E. Dimond 858,967 

Umbrella, folding, F. G. Minor 858,527 

Umbrella hanger, W. J. Watson 858,842 

Urinals, disinfecting receptacle for, Sprague 

& Dunning 859,183 

Vacuums, means and apparatus for pro- 
ducing high, F. Soddy 859,021 

Valve, R. R. Lamb 858,401 

Valve, W. E. Barnes 858,497 

Valve, S. A. Whitehouse 858,771 

Valve, H. P. Tlppett 859,152 

Valve, air, I. H. Spencer 859,139 

Valve and stop cock, combined check, I. 

W. Stephenson 859,145 

Valve boxes to comhustion engine cylinders, 

fastening water cooled, A. Willmer... 859,161 
Valve device for air brakes, multiple, S. 

Ctrl 858,954 

Valve, duplex blow off, G. L. Jones 858,987 

Valve for pumping engines, C. H. Johnson 858,397 
Valve, gas saving or pressure equalizing, 

J, Cowie 858,442 



FORTUNES 
MADE 

IN 

PENNY 
ARCADES 



If you know anytbiuE about 
Penny Arcades, you knowtbey 
are tremendous money earners 
and require very little personal 
attention. Why work Ion? 
hours at email waees when by 
the investment of a limited 
amount of money you can en- 
cage ina business which knows 
no failures, and nhicli earns 
anywhere from 100J? to 500#. 

Our Book on Arcades 

Is a complete encyclopedia on the sub* 

ject. It tells how to open and Operate an 

Arcade anil answers every possible question 

relating to the in. Sent FREE for the asking. 

Just Bigu your name In the space below, tear out and 

send to ub today. Mills Novelty Co., USA Mills 
Bide., Jackson Blvd. and Green St.. Chicago 




A 'Lin.-* 



GOES LIKE SIXTY 



XTY 




$6.0 

GILSON 

ftGIBOLCNE 

ENGINE 

'timpanf. Cream 
ums h WnabMa- 
AFSEZ TSUL 

Catalog -a|| *i/ci 




?8 U USE GRINDSTONES P 



If bo we can suppiy you. Alt sizes 
mounted and unmounted, always 
kept in stock. Remem oer, we make a 
specialtyof selecting stones for all spe- 
cial purposes. Send for cataioout '* I ." 

The CLEVELAND STONE CO. 

2d Floor, Wiltshire. Cleveland. 0. 




COSMOPOLITAN 



A citizen of the world. The 
best, cheapest and prettiest In 
the world. Bought by the world 
and run all over the world. 
D.W. Haydoel Automobile Mfg. Co. 

St. Louis, no. 




PORTABLE GASOLINE 

Submerged Propeller 

Attached and detached ANY BOAT "in 
a jiffy." Can be raised and lowered to 
run in shallow water. Largest, roost 

firactica), most powerful. Entire Outfit 
s Outside of Boat. Perfectly Safe. A 
Money Maker for Summer Resorts. Send 
for Details and Price List. 



Submerged Electric Motor 
Menomonie, Wis, 



Co. 




PEERLESS 
SUT-PROOF PLUGS 

Guaranteed absolutely self-cleaning. 
If you are troubled with sooty plugs 
send for full details, we can suit you. 

Peerless Equipment Co. (Not lac), 
■70 So. Clinton Street, CHICAGO 




Gas Engine Bags 

A superior grade of Gas Engine 
Bags has been one of our staple 
products for several years. We 
are exceptionally well qualified, 
both by experience and equip- 
ment, to furnish a satisfactory 
and durable article either in 
standard sizes or in special sizes 
for any required horse power. 

We are also in a position to supply 
moulded specialties of all kinds for 
new and old inventions; Pump Valves 
and Valve Discs for high and low 
pressure; Diaphragms for Heaters 
and Pumps; Printing Contact Mats 
for blue print work. 

Full information and prices 
on request. 

MORGAN & WRIGHT 

Manufacturers of Good Rubber Goods 
14 Bellevue Avenue, Detroit, Mich. 



$40 MOTORCYCLE 




W# have the tarveat Ho* of New 
■nil ujw3 MotfPF f'yrlMi, Pnitu ami 

Siijiplbea tn tna rtinr try , nl In* 1 
Inwt'aL Tiring. Krrry tf" i *f bin-* 
Riiarnitl bswl . We are the [argent 
ami utiSy ex^EtHlva ftloH.rvi^ie 
I !■>::>- in the ■■■■■■tIiI. :-'■< n I !■ r or 
1901 Cnt*li>ff. TtrHra » qw^aUy. 



Harry fl. Seer Co,, 861 McLaran Av«„ si. Louis. Mo 




STEFMEr IflFG, *:»,, 



I) A Motorcycle or Launch 

AT SMALL €4k&T 

KyuniBC-OM of ciur Ait an liable 
OutiLL-;. G*n$Aata dm of 

MotOEB, 'J2/Li[l£: : rind A L^tfl- 

Borfeflfoi Jitcycw, Autau lifcj k, 
Marine <r Stationary. 
J Send b-L.-irri p for caIaIoksi** 
941 W. GwmrA Ava„ phjla.^Fm. 




The Scientific American 
Cyclopedia of Receipts 
Notes and Queries 



REVISED EDITION 

15,000 Receipts 734 Pages 



Price $5.00 



NAILED TO ANY PART OF THE WORLD 



THE SCIENTIFIC AMERICAN CYCLOPEDIA OF RECEIPTS. 
NOTES AND QUERIES has had an unprecedented sale. It has 
been used by chemists, technologists, and those unfamiliar with the 
arts, with equal success, and has demonstrated that it is a book which is 
useful in the laboratory, factory or home. It consists of a careful compila- 
tion of the most useful receipts, and information which have appeared in the 
SCIENTIFIC AMERICAN for more than half a cen- 
tury. Over 15,000 selected formulae are here collected, 
nearly every branch of the useful arts being represented. 
Many of the principal substances and raw materials used 
in the arts are described, and almost every inquiry re- 
lating to formulae will be found answered. It is more 
than a receipt book, as in most cases it gives all 
the standard and special formulas, thus enabling the 
reader to find a receipt which fits his peculiar need. An 
alphabetical arrangement with abundant cross references, 
makes it an easy work to consult. Those who are en- 
gaged in any branch of industry will find this book of 
the greatest practical value, and we especially commend it to those who are 
in search of an independent business, as they will find many formulae for the 
manufacture of salable articles which will be worth many times the cost of 
the book. The Appendix contains the very latest formulae as well as 41 
tables of weights and measures, and a Dictionary of Chemical Synonyms. 
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Send for Full Table of Contents 
Mailed Free orv Request 



MUNN & COMPANY, Publishers 
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Classified Advertisements 

Advertising In this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



BUSINESS OPPORTUNITIES. 

PATENTED ARTICLES In wire, brass and other 
metals made to order. Stamping, press work. Prices 
reasonable. Special low prices to established trade. 
The Fischer Mlfe. Co., Paterson, N. J. 

CONSULTING MECHANICAL ENGINEER of broad 
education and experience reduces mechanical Inven- 
tions and devices to absolute simplicity. Result— a more 
marketable commodity. P. Bellows, 2y9 Broadway, N.Y. 

AUTOMATIC MACHINERY decreases operating ex- 
penses; acknowledged expert* in automatic machines ; 
we in vent- perfect Inventions 01 others. Auto- Process 
Shops, 150 Nassau Street, N. Y. Send for Booklet "B." 

START a mail order business; we furnish - every- 
thing necessary; only few dollars required ; new plan, 
success certain; costs nothing to investigate. Milburn- 
Hicks, 813 Pontiac Bids., 358 Dearborn St., Chicago. 

LOOK BEFORE YOU LEAP.— I : ave complete plant 
and facilities for investigating and working out mecha- 
nical industrial propositions. Get my opinion before 
and after investing and secure the facta in the case. 
It may save you money. Highest references. Write 
J. Archibald Manahan, Advisory Engineer, 1901-19Ui 
Park Avenue, New York. 

NEW CONCRETE BLOCK MACHINE, $860. Easily 
six hundred 16 inch blccks per day. Same machine 
makes bricks, all different kinds, sizes, designs blocks. 
Wanted: Reliable party place machine on market. 
References. A. Fairfax, 63a Alabama St., Bristol, Tenn. 

ADVICE on all practical methods pertaining to me- 
chanics. Expert in patent causes, machine, tool, die 
design and manufacture and steel treatment. Have you 
my books? POsCal brings reply. Joseph V. Woodworth, 
M E., Suite 412, Arbuckte Building, Brooklyn, N. Y. 

PATENTS SOLD ON COMMISSION.-lf you ish 
to buy or sell a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- 
sively. 

RODMAN & CO., 33D ST. AND 6th AVE., CAM- 
BRIDGE BUILDING, N. Y., will ilnance meritorious 
propositions where large capital is required in the-U. 8. 
or Canada- Money loaned on securities. Mining, elec- 
tric and steam railroads. Manufacturing plants. 



HELP WANTED. 



MEN AND BOYS TO LEARN PLUMBING, Brick- 
laying, Plastering and Electrical Trades Positions se- 
cured. Free catalogue. Coyne Trade Schools, New York, 
San ITrancisc and Chicago. Mention SCI. Amek. 

AGENTS— Our Wonderful Cork-puller, not a screw, 
everybody needs, because no hard pulling is necessary; 
flts all bottles; send for circulars: plated samples, 25c. 
C. S. Hawley, 15* Leonard Street, New York. 



AGENTS WANTED. 

GREAT MONEY MAKER FOR AGKNTS, Men and 
Women, wttli established territory, orf or beginners ; our 
EurripejHi novelty as necessary in every borne as kmves 
and forks; sells at sight; pays big profit; no dealers 
competition. Write to Importation Supply Co,, 529 
Broadway, New York. 



FOR SALE. 

FOR SALE.— Complete outfit, for manufacturing a 
sheet metal article in extensive use on all railroads and 
power plants. Held for use unlimited. Will sell entire 
business, including patents, dies, tools and stock goods 
on hand cheap. AddresaC.M. Thompson, Newark, o. 

FOR SALE.— Bevel Protractor and Sonare; can get 
any bevel required ; reads like a rul e : wiu b e wanted id 
every bridge and structural steel works : is a time saver. 
J. W. SpeUman, 23 Washington Ave., Worcester, Mass. 



EXPERIMENTAL WORK. 

EXPERIMENTAL AND MODEL WORK, light spe- 
cial machinery and tools, electrical and mechanical in- 
struments, and apparatus; goods in quantity at low 
price. F. J. Bernard, 1-3 W. HNvay, cor. vesey St., N. Y. 
Phone 1165Cortlandt 



PHOTOGRAPHY. 



PHOTOGRAPHESS, we want togetyouin the habit 
of reading the American Photographer and Camera and 
Dark Room, the biggest and best. Photographic monthly. 
The yearly subscription price Is tl-SO/licems monthly 
at news dealers. We will send you ionr numbers as a 
trial subscription for 25 cents in stamps or coin. Am- 
ericanPhotographic Pub. Co., 361 Broadway, New York. 

AMATEURS EVERYWHERE ATTENTION! Good 
quick service in kodak developing and printing. Pho- 
tographers from coast to coast send us their pictures. 
J.F. Lloyd, 125 WeBt3rth St., cor. Broadway, New York. 



MISCELLANEOUS. 

OUR VACUUM CAP when used a few minutes each 
day draws the blood to the scalp, causing free and nor- 
mal circulation, which stimulates tneliair to a new. 
healthy growth. Sent on trial under suarantee. Write 
for free particulars The Modern Vacuum Cap Co., 617 
Barclay Block, Denver." Col. 



Valve, oil and water well, Durkee & 
■ alter 

Valve, safety, N. T. Hanson '. 

Valve, tapping, L. W. Gates 

Valves on explosive engines, mechanism for 
automatically operating exhaust, J. D. 
S-, berzahn 

Vault, burial, N. B. Shallenberger 

Vault cover lock, W. S. Benedict 

Vault for ships, mortuary, W. S. Upshur. . 

Vault light, J. Jacobs 

Vehicle, S. Dyer 

Vehicle attachment, C. C. Crawford 

Vehicle, dumping, Armatage & Lindsay.... 

Vehicle frame, pedaled, S. D. & H. T. 
Latty 

Vehicle running gear, J. L. Hecht 

Vehicle running gear, B. W. Berry 

Vehicle sanding device motor, A. L. Moss. 

Vehicle steering wheel, motor, H. Kamlnski 

Vehicle top support, J. d'Alessandro 

Vehicle wheel, J. M. Davidson 

Vehicle wheel, D. W. & G. M. Nichols 

Vending machine, coin controlled, A. C. 
Way 

Vending machine construction, C. C. Travis 

Veneer clamp, J. H. Talge 

Veneer cutting machine, A. Brosius 

Veneer mill gage attachment, Whlsler & 
Whitney 

Veterinary operating table, revolving ball 
bearing, C. M. Sheeley 

Vibrations, instrument for recording and 
measuring, J. Schutte 

Violin, M. A. Elilenz 

Wafer iron, C. M. Knapp 

Wagon" standard, Fitzpatrick & Jones ...... 

Walls, core for making hollow plastic, W. 
N. Carroll 

Washboard, G. Hascall 

Washboard, W. A. Wilklns 

Washing device, clothes, C. E. Miller 

Washing machine, W. G. Chryst 

Washing machine, J. W. Bedinglleld 

Water closet,*- ventilating, C. H. Thompson. 

Water for; irrigation, etc., device for con- 
trolling a supply of, R. G. Kennedy. . . 

Water gages, apparatus for cleaning the 
tubes and joint pipes of, R. Liebscher 

Water heater, C. F. Bilhom 

Water lift, G. V. Ellis 

Wave motor, ,F. F. Todd 

Weather strip/ F. Wueliing 

Weather strip and window supporter, com- 
bined," " E. Sonntag 

Weighing and packing apparatus, auto- 
matic feed, S. & R. E. Leetham 

Welding, electric, Fulton & Brown 

Welding machine, chain link, L. Roehr. . . . 
Wheel. See Elastic wheel. 

Wheel, F. P. Vaughan 858,489, 

Wheel greaser, wagon, J. N. & J. P. 



PATENTS FOR SALE. 

PATENT TARGET FOR SALB.-For desc iptlon 
see Forest and Stream of May 11, 1907. Targets and 
shield are above ground. Suitable for any range, any 
distance. Either for rifle or revolver. Good chance 
for investment. Address Inventor, 491 River Street, 
Paterson, N. J. 

FOR SALT0.-Patent No. 849,616 for new and useful 
Improvement in parallel and adjustable blacksmith's 
vise. For further information and full particulars, 
address A. S. Hovander, Clay City, Ind. 



MOTION PICTURES. 

THE MOVING PICTURE WORLD, weekly, 10 cents 
per copy ; yearly subscription, 42. The only paper de- 
voted to the moving picture, illustrated song and lan- 
tern lecture field. Movl ng Picture World, Box 450, N. r. 



AUTO ACCESSORIES. 

EQUIP YOURCAR WITH "HERCULES" Non-Skid, 
Puncture-Proof Tires : made by largest tire dealers in 
world; agents wanted everywhere. Republic Rubber 
Tire and Shoe C ntpahy, 1686 Broadway, New York. 

AUTOMOBILE ACCESSARIES of every description. 
Tjimns, Generators. Gas Tanks, Speedometers, Pluiu. 
Coils, Batteries, and in fact everythlngf or a motor car 
at prices thatno other house can compete with. Cata- 
logue free on request. Reference any commercial 
agency or any Buffalo bank. Centaur Motor (Jo., 51 
Frani'l I n Street, Buffalo, N. Y. 

SUPPLEMENTARY SPIRAL SPRINGS SAVE your 
nerves, tires, engine and patience. K,--ow the luxury of 
travel. Wr te for Catalog "S." Supplementary Spiral 
Spring Vo„ lToOBroadway, N. Y. (near 59th St. Subway.) 



TYPEWRITERS. 



OVERSTOCK SALE.— 500 rebuilt Remingtons must 
be sold at once. All makes at reduced prices during 
summer months. Live guarantee. Standard Type- 
writer Exch., 231 Broadway, New York. 

TYPEWRITER " Bargain List " free. . Deal direct, 
save agents' commissions. Underwoods, Remingtons, 
Olivers. 138; others »15, $25, shipped on trial. Ola Re- 
liable, Consolidated Typewriter Ex, 243 Broadway, N.Y. 

TYPEWRITERS— Caligraphs, J5j Visible Writers, $8; 
Hammond, $10; Remington, $12; Remington, two-color 
ribbonattachment,$18; all guaranteed. Rend tor cata- 
log. Typewriter Co, (Dept. X). 217 W. I25th St., N.Y. City 

BRAND NEW POSTAL TYPEWRITER that haB 
neverbeen unpacked, is equipped with leather carrying 
case convenient for traveling; can be secured at a 
ridiculously low price by addressing Postal, Box 773, 
New York. 



Wheels to prevent skidding and side slip, 

appliance., fer motor vehicle, W. H. 

EUam 

Whitening machine, T. P. Coombs 

Winding machine, ball, A. T. & G. H. 

Saunders - : 

Window bead fastener, R. McMillen 

Window corner post, C. S. Thorne 

Window screen, S. E. Snedeker 

Wire clamp, G. L. Carter 

Wood saturating and coating apparatus, J. 

J. Byers. t 

Work box, J?" J. Sherman, Jr 

Woven fabric, V. H. Jennings 

Wrench, A. L. Moss 858,892, 

Wrench, R. A. Smith 

Wrench, W. ;H_ Gray 

Writing and (sketching 1 block, blotting pad, 

etc., J. ^VValker 

Yeast and preparing and utilizing the same, 

M. Wallerstein 



858,647 
858,810 
858305 



859,127 

859,014 
858,781 
858,683 
858,654 
859,171 
858,578 
858,364 

858,661 

858,981 
859,040 
858,893 
858,723 
858,435 
858,795 
858,818 

858,931 

858,837 
858,921 
858,568 

858,641 

858,830 

859,123 

858,587 
858,460 
858,590 

858,370 
858,653 
859,160 
858,741 
858,573 
858,943 
858,427 

859,081 

858,663 

858,562 
858,588 
858,486 
858,434 

858,544 | 

858,728 
858,507 
858,758 

858,490 

858,631 



858,710 
858,576 

859,116 

858,897 
858,547 
858,917 
858,952 

858,950 

858,831 
859,067 
858,894 
859,020 
859,173 

858,639 

858,691 



DESIGNS. 

Belt, J. Brower 38,649 

Boxes, front panel for, F. Huelsenbeck .... 38,648 

Brooch or similar article, O. C Lanphear 38,645 

Cravat bow, F. Norton 38,650 

Lamp, gas, A. Rector 38,646,38,647 

Rug, W. A. Perry 38,651 



SEASICKNESS. 



SEASICKNESS and Car Nausea prevented. Brush's 
Remedy (Elixir prophylactic). Guaranteed perfectly 
Harmless The only preparation that has never failed. 
Free booklet proving these statements sent bv Brush 
Chemical Co. 299 Broadway, N. Y, All drugg sts $1 per 
bottle. 



TRADE MARKS. 

Antiseptic fluid, C A. Siegemund 

Antiseptics, dust laying, Perolln Company 

of America - 

Bacons, hams, shoulders, etc., Cleveland 

Provision Co 63,698, 

Batteries, dry, Crown Battery Co....| 

Belts, abdominal, Anti Mai De Mer Belt 

Co 

Beverages made from milk and cream, A. 

H. Thoumaian 

Boots and shoes, leather, Hollins Sons & 

Co 

Boots, shoes, and slippers, leather, Hollins 

Sons & Co. . . .* 

Canned fish, Northwestern Fisheries Co 

Canned fruits, California Canneries Co 

Canned vegetables, J. J. Peres & Co 

Cartridges, loaded shells, caps, etc., Peters 

Cartridge Co 63,613 to 

Cement, Portland, Northampton Portland 

Cement Co, 

Cheese, Chautauqua Refrigerating Co 

Chemical composition, liquid, F. A. Hoppe. 

Chemicals, certain, E. Blschoff 

Cigars, cheroots, and little cigars, Gans 

Bros 

Cleaner, liquid clothes, H. W. Bendzlck. . . 

Clothing, certain, Moore Smith Co 

Coffee, American Coffee Co. of New Or- 
leans 

Coffee, W. H. Harrison & Co 

Coffee and chicory compound, Columbia 

Coffee Mills 

Coffee, roasted and ground, D. H. Hoffman. 

Coffee substitute, J. H. Gerner 

Cognac, A. S. de Forge 

Collars and cuffs, waterproof, W. G. Starry. 
Colors and blue, anilin, Heller & Merz Co. 
Colors, pigments, etc., artists', Winsor & 

Newton 

Cordial, J. Zwack & Co 

Curdling agent, granular, Nutriment Co. . . . 

Cutlery, Marsh Brothers Co. .. 

Cutlery and edge tools, certain, Seebohm & 

Dleckstahl 

Cutlery and edge tools, certain, Trout Hard- 
ware Co. 



63,665 



63,699 
63,605 

63,692 

63,739 

63,729 

63,730 
63,636 
63,694 
63,637 

63,617 

63,611 
63,732 
63,643. 



63,640 
63,622 
63,681 

63,717 
63,728 

63,719 
63,707 
63,723 
63,673 
63,683 
63,642 

63,629 
63,691 
63,648 
63,610 

63,618 

m 631 



A POSITIVE CLUTCH 




MEANS 

"Compo" Cork Inserts 

Because no other combination of bearing 1 sur- 
faces will produce So much friction as " Compo M 
Corfc and metal. 

50% Increased Efficiency 

at a minimum cost for any of the following : 
Loom Clutches. 

Hoisting Machinery. 
Elevators. 

Railway Brake Shoes. 

All classes of Fullers. 

Automobile Clutches. 

Automobile Brakes. 

Everyone interested in increased efficiency 
should address for further information 



AND CLUTCH CO., 194 Washington St., Boston, Haas. 



TRANSMISSION STEEL TOWERS 

GALVANIZED 

tjjh irvmcip- TMiir.smniiir* **rtru fh*. Ofn 30 ro l^Q rlflt in 

ghl. 4nd it? *>t*mnd ■ h-dtTJiiMtnt v '■■<■ ol httm i.pm 10 Jo:ooo 

uikU Via A,-. IMnlH that* oruJtfr uHlrf tut 

..iwrt tKtf ip*eit«ed rrquiN-rnir!. Comptotetj GALVANIZED by ihc hot 
9C*U «Hrit -iM wori « tTMUluUctiH* in. bwn compl«ttd. 

AERMOTOR CO.. CHICAGO 



OF CURRENT INTEREST 

Industrial Alcohol 

Its Manufacture and Uses 
A PRACTICAL TREATISE 

BAS ED ON 

DR. MAX MAERCKER'S "INTRODUCTION TO DISTILLATION" AS 
REVISED BY DRS. DELBRUCK AND LANGE 



COMPRISINQ 



Raw Materials, Malting, Mashing and Yeast Preparation, Fermentation, Distil- 
lation, Rectification and Purification of Alcohol, Alcoholometry, The 
Value and Significance of a Tax-Free Alcohol, Met ods of De- 
naturing, It* Utilization for Light, Heat and Power Produc- 
tion, A Statistical Review, and The Un ited States Law 

By JOHN K. BRACHVOGEL. M. E. 

528 Pages 105 Engravings Price, $4.00 




r 



*HB value and significance of a tax-free alcohol 
have been so "widely discussed in the press and 
periodical literature of the entire country, that 
it is unnecessary to emphasize the great importance of 
the subject, especially to our agricultural and indus- 
trial interests. For years we have been far behind the 
nations of Europe in this regard, and in consequence 
our literature lias been sadly lacking in authoritative 
works covering this phase of industrial activity. 
This book was designed with the especial purpose of 
filling this want, and it is the latest and most compre- 
hensive work of its kind which has been published in 
this country. 

It is based upon the researches and writings of the 
most eminent of Germany's specialists in the sciences 
of fermentation and distillation. It covers the manufacture of alcohol from 
the raw materials to the final rectified and purified product. An introductory 
section deals with the importance of the new law and what it means to the 
farmer and the manufacturer. Additional sections cover the methods of de- 
naturing, domestic utilization of alcohol for heating and lighting purposes, 
alcohol as a fuel for power production, and a statistical review. The full 
United States law is given in an Appendix. 

The 105 illustrations are of especial value and excellently supplement 
the text. 

Few in nunjber are those to whom this book would not prove of interest 
and value. The farmer, the manufacturer, the power-producer, the house- 
holder, will all, find that denatured alcohol is of such importance to them, 
that its use arj[d introduction will effect savings and economies which were 
hitherto impossible of accomplishment. 
Send for Descriptive Circular. 

MUNN & COMPANY. Publishers. 361 Broadway. New York 
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Jlpp recia Hon 

and 

Enthusiasm 



grows greater every day as the season ad- 
vances, for this new Cadillac, the firit and 
only car at its price, proving a formidable 
rival of cars selling at from 50 to 100 Der 
cent, higher. The price of the Model G is 
made possible only by the unsurpassed facili- 
ties and equipment of the largest factory in 
the world devoted exclusively to the produc- 
tion of high-grade motor cars. 



I 



Its Guarantee is the 
Name Cadillac 



I 




"ll MODEL S-rOUR CYLINDER— 20 H. P. jj" 

Without a Peer at the Price 



$2,000 



Great hill climbing power — plenty of speed.' 
Sprightly enough in design to satisfy the 
whims of the young folks ; with the good 
form that commends it to fashionable family 
use. Ring type engine governor; smooth, 
quirt running; sliding gear transmission ; shaft 
drive direct on high speed; lightness in weight 
secures utmost tire economy. 

Let your nearest dealer give you a 
demonstration. 

Described in Catalog G — N. 

Model H— 30 b. p.. 4 Cylinder ToarhuT Car, 12,500 

Catalogue H— N 
Model M— 10 b. p., 4 Passenger Car, . {950 

Catalotae M— N 
Mode! K— 10 b. p., Runabout, , . , $850 

Catalogue M— N 

Send for catalogue of car that interests you 

CADILLAC MOTOR CAR CO. 

Detroit, Mich. 

Member A. L. A. M. 
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BABBITT METALS.— SIX IMPORTANT 

formulas. Scientific American Supplement 1 I l J3» 

Price 10 cents. For sale by Mudd & Co. and all news- 
dealers. Send for catalogue. 



Every rfder of tbc Scientific American should also 
be a reader of 

Technical Literature 

A Month!.* Review of Current Teehnitnl Puhlletitlons 
a lar^s 64-page illustrated journal giving its readers, in 
more or less condensed form, the BEST literary material of 
general interest appearing in the current technical publica- 
tions of America and Europe, as well as much valuable in- 
formation found in daily papers, trade pamphlets, society 
proceeding speeches and lectures, etc. The 

"Index to Articles in Current Technical Periodicals" 

gives a classified descriptive listing of all the articles of im- 
portance appearing in the current technical press, brought 
down to the first of the month of issue. 

"An indispensable publication for engi- 
neers and other technical men, and one of 
the most instructive ever published for general 
readers who wish to keep in touch with 
mc*1ern industrial progress. " 

SUBSCRIPTION RATES 
$2.00 a Year. Single Copies, - 20 Cents 



Special Offers to Readers of the Scientific American. — As 

a trial subscription we will send you TECHNICAL LIT- 
ERATURE for two months for 25 CENTS with a low rate 
in combination with a special Premium Book Offer for the 
continuance of the subscription. 

Send your quarter to-day and get the current numbers. 

TECHNICAL LITERATURE, 19 S, 220 Broadway, New York 



60 YEARS* 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights etc. 
AtiToue sending a Hkqtch and descrlpfkmfcimy 

flnlrk.lv ascertain our opmiun friw wn^thqr ao 
invention ip prubablrpat.nntflMe. Cun-nyanTitea- 
tlonssLrictlrconndnnUftl. HANDBOOK on Paints 
BQtit free. Ohlest acetic?" for flocurlntj patnnta. 

PiiT.eiitR taken tnrmich Mlhlii & Co. re^tvo 
tprcia-i. notice. without c bar &?e. Ln tbfl 

Scientific fltmricatt/ 



A ha n dsom el F i Iluat ta te d Tfp.ftk ly . I .h r*ent Clr . 

JulftLiun uf any Hnlpntltlt.- Ji'urTJul, Terms, (s a 
TH«r: rnurtoonttia.ti. Sold b? All n a w.h dealers- 



0,36 IBroadwa,. flew YOI 

S» r Bt, Washington. D. 



Electrical iffnition devices and spark plugs, 

G. J. Schultz Co 

Eoamels and motors, explosive, Keystone 

Varnish Co 

Engines and motors, explosive, Detroit Gas 

Engine and Machinery Co 

Engines, gas and gasolene, Page Engineering 

Company of JJaitimure City 

Ethyl, chlorid of, II, II. Fries 

Fabrics, printed and dyed textile, Eddystone 

Manufacturing Co . .63,671, 

Files, document, Globe- "Wernicke Co 

Flour, wheat, Tranchant & Finnell 

Flour, wheat, B. B. Earnshaw 

Gelatin, prepared, Whitman Grocery Co 

Gin, Freiberg & Workum 

Hair restorer, J. T. Gaudet 

Headwear, certain, H. W. Atkins 

Headwear, certain, Moore Smith Co 

Hones, Plerres Ouvrees de la Salin Societe 

Anonyme 

Lamp parts and incandescent mantles, Lind- 
say Light Co 

Lenses, F. A. Hardy & Co., 

63,701 to 63,703. 63,720 to 
Locks and keys, Yale & Towne Mfg. Co... 

Macaroni, S. Rocca 

Machinery and parts thereof, Link-Belt Co. 
Magazine, monthly, Sportsman Publishing 

Co 

Maps, charts, etc.. Atlas School Supply Co. 

Medicinal wines, H. Stein 

Medicine, certain, J. J. Hubel & Co 

Medicine, liver, A. P. Sawyer 

Medicine, proprietary, J. A. Stephenson, Jr, 
Medicines for the cure of consumption, G. 

H. Center . 

Musical instruments and pints, C. Meisel. .. 

Mustrrd. prepared, C. Gulden 

Oil and scythe stones and hones, Simmons 

Hardware Co 

Oils, lubricating, G. W. Callaway 

Paper and envelops, writing, G. B. Hurd & 

Co 

Paper and paper boards, Union Bag and 

Paper Co , 

Paper bags, Union Bag and Paper Co 

Paper, tissue, James R. Oompton & Bros., 

63,679, 

Paper, writing. J. W. Butler Paper Co 

Peanuts, E. W. Brewer 

Periodical, Merck & Co 

Pickles, Alart & McGuire 

Piece goods., certain, J. Lonke 

Pins, safety, American Pin Co. 

Poison, insect, H. L. Squires 

Preparation for th3 treatment of blood and 

skin diseases, Dr. Peter Fahrney & Sons 

Co 63,657 to 

Railway cross ties, Consolidated Cross Tie 

Co 

Remedies, certain proprietary, F. E. Cham- 
berlain 

Remedy for certain diseases, Murray Drug 

Co 

Remedy for diseases of the blood, liver, and 

kidneys, W. T. Murphy 

Serum for the prevention of hay fever, 

Serum Laboratorlum Ruete Enoch 

Sheetings, shirtings, drills, etc., China and 

Japan Trading Co 63,695, 

Shoes, leather, A. Newman 

Shoes, leather, Fleishman, Morris & Co 

Silk and silk mixed piece goods, Susque- 
hanna Silk Mills 63,684 to 

Silver cleaning solution, S. Hudgens 

Soap. N. K. Fairbank Co 

Soap, cotton seed oil, Union Oil Co 

Soap, toilet, Remmers Soap Co 

Spoons, souvenir silver, J. R. Watts & Co. 

Squares, Simmons Hardware Co 

Starch, laundry, New York Glucose Co., 

63.646, 
Stationery, certain articles of, Globe- 

Wernicke Co 63,724 to 

Stoves and ranges, St. Louis Union Trust 

Co 

Tanning extract, Stamford Manufacturing 

Co 

Tea, Corbln, Sons & Co 

Textiles, certain, China and Japan Trading 

CO 63,696, 

Thread, cotton, Clark Thread Co 

Thread. spool cotton, and sewing silk. 

American Thread Co 63,630 to 

Waists for women, dress and shirt, Romm 

& Co 

Water wheels and motors and parts thereof, 

Abner Doble Co 

Waters, carbonated or mineral, Huntoon 

Spring Watei Co , 

Waters, natural spring, Huntoon Spring 

Water Co 

Whisky, E. P. Dodge 

Whisky, Jaeger Bros. Co 

Woolen dress goods and cloakings, F. D. 

Glazier 

Woolen piece goods and haircloth, William 

Holllns & Co. 

Wrenches, monkey and pipe, Trimont Manu- 
facturing Co 



63,607 

63,625 

63,606 

63,612 
63,705 

63,672. 
63,706 
63,704 
63,734 
63.740 
63,674 
63,641 
63,669 
63.6S2 

63,649 

63„608 

63,722 

03,654 
63,714 
63,601) 

63,716 
63,693 
63,653 
63,644 
63,664 
63,667 

63,655 
63,711 
63,727 

63,651 
63,623 



63.S87 
63,688 

63,710 
63677 
63,718 
63,712 
63,731 
63,680 
63,068 
63,652 



63,661 

63,741 

63,656 

63,645 

63,662 

63,650 

63,733 
63,713 
63,735 

63,686 
63,624 
63,026 
63,028 
63,627 
63,689 
63,715 



63,647 

63,726 

63,619 

63,660 
63,700 

63,697 
63,639 

63,637 

63,738 

63,604 

63.676 

63,708 
63,670 
63.67S 

63,675 

63,690 

63,620 



LABELS. 

"A Booklover's Notes," for note books, C. 

S. Brltton .« ♦ 13,647 

'•Autocrat," for canned fruits, Burkenroad- 

G«ldsmith Co 13,642 

"Autocrat," for canned vegetables, Burken- 

road-Goldsmitb Co 23,645 

"Autocrat," for canned fish, Burkenroad- 

Goldsmltb Co + . , 13,646 

"Dr. Hall's Seven Wonders Candy tor 

Cougbs, Colds, and Catarrh," for a medi- 
cated confection, Dr. A. C. Hall .. 13,641 

''Funke's Chocolates— Juvenile," for candy, 

J. B. Funke Co 13,640 

"Guaranteed Coffee," for coffee, James 

Heekin Co « . 13,638 

"La Cremeta," for cigars, A. C- Henschel 

& Co. .,.,... T i i 13.635 

'*La Mavlta," for cigars, A. C. Henschel 

& Co . 13,636 

"Monlbak," for coffee, American Pure Coffee 

and Spice Co 13,039 

"Native Purity,'' for pure bread extract, 

National Malterine Co. 13,637 

"Pride of Ohio," foi* canned tomatoes, 

Fayette Canning Co 13,643 

"Pride of Ohio," for canned com, Fayette 

Canning Co. . . . r . „ T . , 13,644 

"San Zeno," for cigars, C- B. Henschel 

Manufacturing Co 13,633 

"Tom and Jerry,'* for cigars, W. J. Phil- 

ippar * 13,634 



PRINTS. 

"Apparel for Man and Boy," for clothing, 

E. L. Boone '. . 2,045 

"Duke's Mixture," for tobacco, American 

Tobacco Co. 2,040 

"Dupont," for powder. E. I. du Pont de 

Nemours Powder Co 2,047 

*'Pan-Dandy Bread," for bread, S. E. Love- 
leas 2,042 

"The New Kite Whistling Rufus,' " for a 

kite, King Aerial Adv. Co ,..2,046 

"This Introduces You to Eve, the Texas 
MIcroline Girl,'* for proprietary medi- 
cines, Ml-Cro-Line Medicine Co. . . 2,044 

"Turkish Cigarettes," for Turkish cigar- 
ettes, S. Anargyros 2,041 

"Zimmermann's Sausages," for sausages, M. 

Zimmermann Co 2,043 



A printed copy of the specification aDd drawing 
of any patent in the foregoing list, or any patenl 
ln print issued nince 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date bt> 
triven. Address Munn & Ca> 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
•ddress Muou & Co., 362 Broadway. New York. 



WINCHES TER 
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• 22 CALIBER AUTOMATIC RIFLE 

This wonderful little rifle is in a class by itselff or pleasure and sport. After 
loading it all that it is necessary to do to shoot ten times is to pull the trigger 
for each shot, as the recoil of the exploded cartridge operates the repealing 
mechanism. The use of this rifle develops accuracy of aim when shooting 
rapidly, an accomplishment all hunters strive for. For city, country or camp 
the .22 Automatic is very handy. To fully appreciate it you should shoot it. 

Winchester Guns and JVlncheeter Ammunition are Sold Everiftokert 
WINCHESTER REPEATINC ARMS CO.. . . NEW HAVEN. CONN 



• Do You Want To Start Small Manufacturing ^ 
Under Favorable Conditions? 

Then there is one town that offers such exceptionally favorable conditions that you cannot 
afford to miss knowing about them. 

That town is Wilkes. Barre, Pennsylvania. 

Wilkes-Bar re is public spirited. There is nothing extraordinary in our paying for this adver. 
tiSement. It is only a sample of Wilkes-Barre's way. 

Our city is now pro jecting. the model industrial building of the country to attract ambitious 
manufacturers of small capital. In this building the city will help such as are ambitious to grow 
fry* STiving them nominal rents for small space, and with very low rates for electric light and 
electric power — also for industrial gas. All this to the earnest workers only who are willing 
not only to be helped but to of course help themselves. 

The city; is centrally located in the heart of America's wealthiest center with the very 
best skilled and unskilled labor available that can be had in this country. 

Fair taxes pure water ■ liberal banking facilities — and low freight rates. 

The best chance you will have to start is NOW and HERE, 

Write us and get acquainted. 

WILKESBARRE GAS AND ELECTRIC CO. ^ Wilkes.Barre, Pennsylvania 



LET US BE YOUR FACTORY 



We estimate on anything you want made to order. 
STAMPINGS, MODELS. EXPERT WORK. 

We publish "The Silent Partner," a brainy little 
magazine, full of »o«d thoughts. Sample free. Writ? ua 
THE GLOBE MACHINE AN1> STAMPING CO 
l*TO Hamilton St., Cleveland, O. 



ItHiflffia Cor.i, 




A MONEY MAKER 

Hollow Concrete Building Blocks 
Best. Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 
THE PETTYJOHN CO. 

615 X. 6th 9tre«=t,Terre Haute. Ind. 



I NyEMTORS. 



LTdoua-orE* 



iS9 Engine*, Brewers 

and Bottlers' Machinery. THE VIT/1'KK 
I Clinton St.. Milwaukee, Wis. 



. |j — . METAL SPECIALTIES 

^BrrAtwvE LTY' woims c? w'Saft r CHIC AGO 



Mfinpl^ * EXPERIMENTAL WORK. 

IIIUULLu Inventions developed. Special Machinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 

PARKER, STEARNS & CO., 228.229 South Street, New York 



Exoert Manufacturers 
Pine Jobbing Work 



MODELS! 

E5TABI fSH£0 I8S7S1 



CHICAGO MODEL WORKS 

/79£.MAOIS0N^ r 



JWW. INVENTOR 

Send us your models or drawing's for our lowest prices 

We can develop, perfect 01 manufacture your invention 

MONARCH TOOL CO., 128 Opera Place, Cincinnati, 0. 



Experimental & Model Work 

Cir. <fc advi ceStee. W m . Gardam & Son, 45-51 Rose St,N.T 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York& Boston 
Mauf*. by VOLTVEY IV. MASON *fc CO., Inc. 

I'rovidenee. It. I., IT. 8. A. 



Magical Apparatus. 

(ininil Htiuk Oitalosue. Over 700 entfravinRs 
25C Parlor Tricks Catalogue, free. 
MART1NKA & CO.. llfrs.. «3 Sixth Ave., New York 



DRYING MACHINES 



Forsll kinds of ftran- 
olar materials , S. K. 
WcTr*ll,Hauult>al,Mo. 



DIE ■ SPECIAL MODELS 

WORK , TOOLS . F. NOVELTIEJ 

■•Expfflmwitiil Work f.ir lnwntnr. 
II. TUKNE15 TOOIi CO., 315 S. Clinton St., ChlcBK 



INVENTORS 



lowest prices, 
low estimate 



THE EAGLE TOOL 



We manufacture METAL 

SPECIALTIES of all kinds, 

to order ; largest equipment ; 

Send perfect sample for I"" !"""■ |~~ |~~ 



a nd best expe it advice 



Xpert 

CO., 



Dept. A, Cincinnati, O. 



J" E SCHWEROTLt STAMP CO 
>iTEEL STAMP5. LETTERS A FIGURES 
BRIDGE-PORT CONN 



c 



CMCUT QflfllfQ How to Use Portland Cement 

LITILT1 | DUUIVOi 6Uc.i Cement Sidewalk Con- 
struction, 50c; Reinforced Concrete Co rial ruction, |?.50; Hoi- 
low Concrete Block Buildiug Construction, 5#c. Sent postpaid. 

EMENT AND ENGINEERING NEWS. Chicago, III. 



NOVELTIES & PATENTED ARTICLES 

,V^UF»rrra£DBV CONTRACT. PUNCHINB dies, special machinery. 
5 KONI6SL0W STAMPING &TQDL WDRKS. ClEvE l.a.nd.0. 



We Have No Rent 

LARIMER MFG. CO., Eola, 



to add when mak- 
ing you Prices on 
Dies or Stamping. 
Til, (near Cotoago) 



Of Popular Interest 

The New Agriculture 

By T. BYARD COLLINS 

!2mo, 374 pages, 106 illustrations, cloth, price $2.00 

THI8 new and authoritative work deals with the subject in a scientific way and 
from a new viewpoint. Dr. Collins has devoted his lifetime to the study of 
changing economic agricultural conditions. "Back to the soil" was never 
a more attractive proposition and never so worthy of being heeded as during 
these opening years of the twentieth century. Farm life to-day offers more induce- 
ments than at any previous period in the world's history, and it is calling millions 
from the desk. The reason, for this is not at first obvious, and for this reason Dr. 
Collins has prepared the present work, which demonstrates conclusively the debt 
which agriculture owes to modern science and the painstaking government and State 
officials. Much of the drudgery of the old farm, life has been done away with by the 
use of improved methods, improved stock and varieties. All this tends to create 
wealth by increased value of the product and decreased cost of production. Irriga- 
tion, the new fertilization, the new transportation, the new creations, the new ma- 
chinery, all come in for a share of attention. The illustrations are of special value, 
and are unique. All who are in any way interested in agriculture should obtain a 
copy of this most timely addition to the literature of agriculture. A full table of 
contents, as well as sample illustrations, will be sent on application. 

MUNN & CO,, »m-^,L, 361 Broadway, New York 



4 6 



Scientific American 



July 13, 1907. 




Rubber Pump Valves 

For Cold and Hot Water, Oils, Acids, 

High Pressure Mine Service and for 

every pumping requirement. «st «j* «j* 

Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. J* J* J* J* J* J* J* 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

9* & 93 Chambers Street, New York 



Money. 



All varieties at lowest prices. Best nanroad 
Track and "WasroD or Stock Scales made. 
Also 100O useful articles, including Safes. 
Sewing Machines, Bicycles, Tools, etc. ;*ave 
Lists Free. Chicago Scals Co.. Chicago. II). 



" LIBERTY BRAND" 

Steel Letters and Figures 



Are the best made. Warranted 
band-cut on best tool steel. Put 
up in polished hardwood boxes. 
Are sold by leading hardware 
dealers. 

ALLEN, DOANE *fc CO., 
Boston* Mass.* (J. S. A. 

Fine steel letter-cutting of all Muds; special prices to toolsmlths. 
Warranted namestampsfor mar king tools mailed anywhere He. per tetter 
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CRUDE ASBESTOS 

DIRECT FROM MINES 

R. H. MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B' way, New York. 



PREPARED 
ASBESTOS FIBRE 

tar Manufacturers use 







All Classes, Ages 

and Sexes 

DRINK 



cca\ 



The Satisfactory Beverage 

It satisfies the thirst and pleases the palate. Re- 
lieves the fatigue that comes from over-work, 
over-shopping or over-play. Puts vim and 
go into tired brains and bodies. 

Cooling-Refreshing-Delicious, 
Thirst-Quenching 

Guaranteed under the Pure Food and DnlSS 
Act, June 30, 1906. Serial No. 3324 

5c. Everywhere 



Would You Li keTo K now 
That Ever vPostingYou 




| LEARN TO BE A WATCHMAKER 

r^j Bradley Polytechnic Institute 

IjVirolntjflral IfrpulmftnL- 

Peorla, lilim.N 

Formerly Parsons Horologlcal I tail. 

Ltrgnt tnd Br-C Wftlrfc tv*rp&l 

la laprln 
We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reaso a able . Boa rd and 
rooms near school at moderate rates. 
Send forCatalog of Information. 



The DIAGRARH 

(Trade Mark Registered) 

The Improved Stencil Cutting Machine 
IB a saving of 90 percent in yourShip- 
nn Department worth considering 7 
Just a word will bring our tree 
illustrated booklet describing the 
Diagrapn and our "No Error" Sys- 
tem of shipping goods. 

American LHagraph Co. 
ION, Second Street. St. Louis, IT. 8. A. 




IsCorrectl 



IF you would- — let us show you the Burroughs 
Proof of Posting System, which shows you 
how to prevent errors in posting and will 
guarantee a Trial Balance when used with 
the Burroughs Balance Sys- 
tems. Complete explana- 
tions and some sample forms 
sent for a request on your 



mm «n mi «ii n n ii n ii ii ■ hi ii 




OLDS 

ENGINES | 

"Best by Every Test** f 



Our new Hopper Jacket 5 

Engine on Skids 3. 4 l A. % 

6 and 8 b. p. are handiest on the market. Ready to run — = 

nothing to set up. Can be moved anywhere. One pail of - 

water enough for 3 hours. Send for our catalogue 3 to 50 I 
h. p, engines. U. S. Gov't Report says: 

Olds Engines are "best by every test." 

OLDS GAS POWER CO., 958 Seager St., Laoslnj, Mich. | 



IT PAYS BIG 
To am use the 
Public With 



Motion Pictures 

NO EXPERIENCE NECESSARY 
as oar Instruction Book and 
"Business Guide' 1 tells all* We 
f furnish Complete Outfits with 
Big Advertising Posters, etc. 
Humorous dramas brimful offun, 
travel, history, religion, temper- 
ance work and songs illustrated. 
One man can do it. Aetonlsbing 
Opportunity in any locality for 
a man with a little money to show 
in churches, school houses, lodge 

balls, theatres, etc. Big profits each entertainment. Others 

do it. Why not you? It's easy; write to us and we'll tell you 

how. Catalogue free. 

1MVS1HENT SUPPLY CO» 467 <2iemlcal Bank Blifc.CHlCAIlO. 





SPRINGFIELD 
MOTOMETER 

• ' Made Right " 

" Proved Right " 
"Stays Right" 
"Price Right" 

Does not wabble on rough 
roads. 
Kasy to read. 
Simple construction. 
25 years' reputation back of 
its manufacture. 

50-Mile Size, $45.00 

60-Mile Size. 50.00 

With fittings for any car. 

Send for Booklet " Facts." 

R. H. SMITH MFC. CO. 

Springfield, Mass. 



business letterhead and by mentioning Scientific 
American. 

This great labor, time and money saving short-cut is 
but one of the many equally valuable economies the 
Burroughs makes possible. 

It is one of the reasons why the Burroughs is built in 
the largest adding machine factory in the world. Ninety 
per cent, of all adding machines sold are Burroughs. 

53,649 Burroughs were in use by more than 25,000 
business houses June 13, 1907. It is the only adding and 
listing machine — why, the Burroughs sells one machine 
every fifteen minutes of a ten-hour day and keeps over 
1800 men busy meeting the demand, AND, the Bur- 
roughs is guaranteed to do more, do it better, and to last 
longer than any other make. 



89 Amsterdam Avenuei 





The Famous "Friction-Drive" Car 



Models and styles to suttthe purchaser 

PLEASURE CARS, RUNABOUTS and 

TOURING CARS 

noncommercial Trucks for all purposes. 
The Lambert patented Friction- drive Trans- 
mission has proven by years of tests to be the 
Safest. Surest, most easily controlled and 
entirely satisfactory transmission made. 

Lambert Cars are in a superior class by 
themselves. investigate. 

s*^"wrjte for our art catalogue " 9." 

THEIll (K1V( in\Nim II 1MNC (<).. Anderson, lad,,t.S.A 
MrinlrtM* rluiFiii in Muiui Car Mfra. Asvw - i.-it !• >t> . 




A Motor Cycle with a past, a future and a 
clean record. Manufactured by one of the 
largest and best known motor cycle companies 
in the country and every part guaranteed. 

A WINNER 

wherever it has been displayed and a fa- 
vorite with motor cyclists on account of its 
comfort, speed and simplicity. 

Write for Free Catalogue 
MERKEL MOTOR CO., 1092 26th Ave. , Milwaukee, Wis. 



MaKe a Motor Boat of 
any Boat in 3 Minutes 



Here's a little 




2 h. p. {marine motor 
(40 lbs. complete) that you can 
attach to the stern post of 
your boat in 5 minutes with- 
out any tools. Drives an 18- 
ft. row boat 7 miles per hour 
(runs 8 hours on one gallon 
Enfjoltaeju Can be detached 
from -boat just asquicklyand 
stored ifc'boxin which it is 
carried. Simplie^tinotor rnafle 
— does not get out of order. 
for catalog with lull 



"WATERMAN MARINE MOTOR CO. 
1509 Tort St. West, Detroit. MicH. 



SKIDOO! 

MARINE ENGINE 

Til* 3-Cjdf-Eljfil]. S*-n«*tl.°n of tho Vrnr Etttlrelf ww and 
Improved Jwim inlrotlDCIn* hunt bicIu.It. fcitum Ruol 
ua UwvlLflo. bljtlllatc, Xoroiena t>r UcalioL 



f*Tn. 
ft lid. 




2 AC 
H 



ACTUAL 
P. 



EngtM V*P 

IE Willi w ^K 

Mil 



COMPLETE LIS GIN £ with 
F r« b, W Lti r fta&t FHt i ngi 

*.;;? 00. with Salt Water I 
Boat Fitting*, *«.go. 

WwifUwt, miif-l jurwrful, fflfiflflnt and 
rfllnlils' hub. no "' '*■ »i» f>n mirth. 
Drtwrnnrw. Rnwbnat r>r 14 to flnfL 

T«nnrh wfth h«hd t 8 to HimiLf* p*r [war. 

FREE, uufftiiinie «ndtirnlic« Jn-wirn, cmrumiiml 
Ifid life, Cannot I ia cJt ■ Ii re. Bold Und«r FIT* Y**r GD>rfcn.£M, 

Belle Isle Motor Co., Bept. IS, Detroit, Mich. 



Detroit, Michigan, V. 



S. A. 




The Only True Automobile $/|AA 
At a Popular Price *tv" 

A safe, economical, reliable Automobile; will travel 
over the worst roads or up the steepest hills. Speedup 
to 30 miles per hour. 2 cylinder, 10-12 Horse Power en- 
gine. Biggest Automobile value in America. Descrip- 
tive Catalogue FREE. 

Everybodys Motor Car Mfg. Co. 

401 N. Broadway ST. LOUIS, U. 5. A. 



The Eureka Clip 

The most useful article ever invented 
forth e purpose. Indispensable to Law- 
yers, Editors. Students. Backers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be bad of all booksellers, stationers 
and notion dealers, or bv mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121. Bloomfield, N. J. 





the Raffle 2fr* 



Lamps 



For II nme, Piare in J Street 

We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CENT. N« 
Wicks. No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
„ Exclusive territory to good agents, faf Write for 
catalogue and tirlr«g_ 

Chicago Solar Light Co.Oapt s.Chlcago 
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Toledo 

^^/canironWorKsC - 



0hk),U.SA 

Vulcan Place 




i^ONCAVE Case Hardened Stock. Blades | 
l . hardened to Spring Temper and graduated A 
^* to 32ds and 64thi. 2 to 12 in«. long. J 

Write to.ijay for Catalogue No. 17 B. ^ 

THE L. S. STARRETT CO.. Athol, Mass. * 




Docsyour siiop^ivc saiisiadion? 
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KOKE« BARBERS' SUPPLY GO. r^fTaJcers 

',2526 OmOAVE.I— ST. LOUIS 




*WMam 



■ St. VI B.ntk Clinton StrMt. 



